Passengers' modal choice in travelling between Hong Kong and Shenzhen. by Cheuk, Man Yuen Kitty. & Chinese University of Hong Kong Graduate School. Division of Geography.
THE CHINESE UNIVERSITY OF HONG KONG 
PASSENGERS' MODAL CHOICE IN TRAVELLING BETWEEN 
HONG KONG AND SHENZHEN 
A THESIS 
OF THE 
'I f "··'~. 
';'~':'~<~~~ f ,;; . . i 
SUBMITTED IN PARTIAL -/ ~IJ'LFILLMENT 
REQUIREMENTS FOR THE"'1DEGREE ,OF 
MASTER OF PHILOSOPHY 
DIVISION OF GEOGRAPHY 
GRADUATE SCHOOL 
CHEUK MAN YUEN, KITTY 
HONG KONG 
1993 
1 0 AUG 1996 
ACKNOWLEDGMENTS 
Much delight is to extend my thanks to all who 
have helped during the course of this study. 
First of all, I wish to express my sincere 
appreciation and great gratitude to my supervisor, Dr. 
David Chu Kim Yee, Senior Lecturer of Geography 
Department, the Chinese University of Hong Kong, for 
his supervision, comments and guidance both in this 
study and throughout most of my master research. 
Special thanks are due to Dr. Li Si Ming, 
Department Head of Chinese Study, the Hong Kong 
Baptist College, Professor Leung Yee, Reader of 
Geography Department, the Chinese University of Hong 
Kong, and Dr. Liu Han Kui, Lecturer of Geography 
Department, the University of Hong Kong for their 
valuable advice on the conceptual framework and 
statistical setting of this study. 
Besides, I am grateful to my colleagues Mr. Kwok 
Kam Tim, Mr. Ng Chi Chung, Miss Ngar Yuen Ngor and Mr. 
Ng Yin Hung for their enthusiastic support in computer 
operation, map drawing and materials preparation. 
i 
I am also indebted to my colleagues of the Hong Kong 
Baptist College and some of my close friends as they 
all contributed a lot in collecting data. 
Finally, I dedicate this dissertation to my 




With regard to the cross-border traffic between 
Hong Kong and Shenzhen, this thesis tries to study the 
passenger's mode choices among the three alternatives: 
train, ·ferry and through bus. The main focus is to 
identify and evaluate the effect of the elements 
relating to socio-economic characteristics, trip 
nature, transportation performance and immigration and 
customs procedures. This study covers different time 
periods (weekdays, weekends and long weekends) and 
different trip directions (northbound and southbound) . 
Concluded from the analysis of passenger survey 
data and intensive interviews of the authorities 
concerned, the socio-economic, trip nature and trip 
characteristics were shown less related to the IAhJ~ {if~( 
v / ~1"( .1 
passengers' mode choices, while departure frequency 
and immigration procedures were found to be the most 
important in affecting the passengers' mode choices. 
This generally applies to all time periods regardless 
of trip directions, suggesting that the passengers 
iii 
have very limited choiceg'/ under the constraint set by 
~_/ 
the regulatory authorities on the provisions of cross-
border transport services. 
iv 
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The border is a sensitive area for almost all 
countries. Defined by Boggs (1966), a border has its 
significance to define two places or countries. Within 
this configuration, countries have their own cultural, 
political and economic system. Seeking national 
entity and local security, many countries pose 
certain restrictions on cross border traffic both for 
passengers and goodso For instance, customs and 
immigration provision is made for commuters to cross 
the border between the United States and Canada or the 
United States and Mexico. To prevent smuggling, the 
examination of the baggage of an individual who is 
crossing the border normally is made at the customs 
station on the boundary. Passengers on rail-road 
trains also need to pass customs and immigration 
inspection within fixed distances from the borders. 
Those visitors and tourists passing through customs 
inspections at the United States-Canada border or the 
United States-Mexico border experience strict 
inspection (Mumme, 1991). In Europe, most boundaries 
ix 
are invisible throughout their courses except for 
inconspicuous boundary marks placed at short 
intervals. People are also required to present 
passports or identity cards upon demand, and goods 
cannot be transported without control and inspection. 
Although some countries like Scandinavian states 
operate their immigration procedure with simplicity, 
others like the former Russian border is very rigidly 
controlled. A person, an ounce of gold, or even a 
piece of paper currency is almost impossible to cross 
the frontier without permission from a central 
government (Boggs, 1966). Though the regulatory 
control over border traffic varies depending on the 
country, its significance to any country is still 
believed to be of vital importance. 
The Hong Kong-China border also exercises 
regulatory control on passengers and goods traffic . 
Immigration and customs inspections are operated at 
the control points along the border. Before 1980s, 
crossing the Hong Kong-China border were restricted in 
number of crossing-points, in modes and in trip-
purposes. The changing emphasis in the economic 
developmental strategy adopted by the Chinese 
authority led to the formulation of the open policy. 
x 
The Hong Kong-China border has thus become a more 
relaxed border. 
Given the restriction and constrained conditions 
of transportation services, passengers face the 
complicated decision of selecting the available modes 
of transportation for travelling between Hong Kong 
and Shenzhen. 
This study attempts to analyse passengers' 
travel behaviour and identify their modal choice among 
the three alternative modes (i . e . train, coach and 
ferry) for travelling between Hong Kong and Shenzhen 
from a geographical perspective. 
The main objectives of this study can be 
specified as follows: 
1. identifying the travel pattern of the passenger and 
the role of regulator and operator; 
2. assessing the relative importance of integrative 
effect of transport performance, socio-economic 
characteristic, trip nature and immigration 
procedures in determining the passenger's modal 
choice; 
3. studying the effect of trip direction (northbound 
and southbound); and 
4. the time effect on the p~ssenger's modal decision. 
Xl 
The first chapter is an introduction which tries 
to denote some background information concerning the 
study theme. A review of conceptual framework and 
methodologies is arranged in the second chapter. 
Chapter 3 and 4 discuss the research results with an 
attempt to investigate the role of users, operators 
and regulators on the passengers' modal choice 
behaviour. Data analysis based on different trip 
directions and time periods including weekdays, 
weekends and long weekends is described in Chapter 5. 
The thesis ends with a summary of the findings of 





Hong Kong is a small territory which is situated 
on the south-east coast of China. It accommodates 
about 5.82 million people in its 1,075 square 
kilometres territory (Hong Kong Government, 1992). 
Shenzhen has a larger area of 7,233.2 square 
kilometres although its total population including 
both permanent and temporary residents is 2.39 million 
(Shenzhen Special Economic Zone Bureau, 1992). Hong 
Kong and Shenzhen are geographically proximate with 
adjoining borders at the Shenzhen River (Shum Chun 
River) . 
Before the nineteenth century, Hong Kong was a 
small fishing port with a sparse population. According 
to Endacott's study (1973), Hong Kong's population 
size began to increase when many Cantonese migrants 
called Puntis (from the Cantonese poori tei meaning 
local inhabitants) flocked to Hong Kong. They were 
followed by the Hakka ' ('guest people') and Hoklos who 
came from the coastal district further north and spoke 
the Fukien dialect. During the revolutionary 
period, there was a large influx of Chinese into Hong 
Kong. Many of them successfully founded their homes 
1 
and put down new roots. Thus, China and Hong Kong are 
traditionally linked with a close kinship bond. 
During the nineteenth century, Hong Kong was 
ceded to the British by the government of the Qing 
Dynasty through a number of treaties. The island of 
Hong Kong was ceded in 1843, the Kowloon Peninsula in 
1860. The New Territories, were claimed through a 
ninety-nine year lease in 1898. Afterwards, a boundary 
defining the two places was established. A clear 
definition of the boundary has been provided by Ian 
Kelly's work (1990, p.1). "The boundary which 
separates the British Crown Colony of Hong Kong and 
the New Territories from the People's Republic of 
China cuts across a peninsula between MirsBay (Dapeng 
Bay or Tai Pang Wan) and Deep Bay (Shenzhen bay or Hau 
Hoi wan). The land section of the boundary follows, 
for most of its 29km length, the courses of two 
streams, the Shum Chun (Shenzhen River) and the Sha 
Tau Kok Ho" (see Figure 1.1-1.2). 
2 
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A prohibited strip ('Closed Area') of about 1 to 
1.5 km wide is demarcated along the Hong Kong side by 
the British authorities (Figure 1.2). The trans-
border movement of people on either side is strictly 
restricted especially after the People's Republic of 
China was established in Mainland China in 1949. And 
the formation of the closed area is to "facilitate the 
apprehension anq repatriation of illegal immigrants, 
and to alleviate Chinese fears of penetration by spies 
and saboteurs" (Kelly, 1990, p. 2) . 
The free movement both for vehicles and 
passengers across the border is under strict control. 
Prior to 1980, the number - of vehicles crossing the 
border was limited to about 1,000 official and private 
cars, commercial vehicles and public buses a day (Hong 
Kong Government, 1977). The passenger traffic between 
the two places was small. Dating back to the 1960s the 
passenger volume crossing the frontier was fairly 
steady with about 1,000 people crossing in each 
direction per day (Hong Kong Government, 1965). The 
number rose during the 1970s but it still remained 
below 3 million per year (Hong Kong Government, 
1978) . 
The majority of this small number of people were 
Hong Kong residents. For instance, only 24,800 Chinese 
residents visited Hong Kong while 1.3 million Hong 
5 
Kong residents entered China in 1978 (Hong Kong 
Government, 1992). Those residents travelling to China 
were usually amahs and construction workers who would 
return for the Spring Festival, Chung Ming or Chung 
Yeung to visit their family and friends. 
After the death of Mao Zedong and the overthrow 
of the Gang of Four, Deng Xiao Ping implemented an 
open policy designed to speed up China's economic 
development. The Special Economic Zones (SEZ) were 
designed to attract foreign investment. Shenzhen, 
originally a place named Baoan county which lagged 
behind other counties in its economic and industrial 
growth, was announced to be one of the SEZs at the 
Third Plenary Session of the Eleventh Central 
Committee of the Chinese Communist Party. Shenzhen was 
subdivided into two parts: the Shenzhen SEZ and the 
non-SEZ section which is known as Baoan. Shenzhen is 
selected as one of the SEZ because of its existence of 
natural resources and its geographical advantages 
including a long-established link with Hong Kong and 
Macau, and easy access to Guangzhou (Jao and Leung, 
1986) providing it with a favourable position for 
being a trading and economic centre. 
To attract foreign capital to Shenzhen, the 
Chinese government creates an encouraging investment 
environment. in favour of foreign traders, overseas 
6 
Chinese and compatriots from Hong Kong and Macau. 
From Ian Kelly' s record (1987), the salary of workers 
in Shenzhen was only 40% of the average Hong Kong 
workers' wage. The tax-rate for foreign enterprise in 
the special economic zone was as low as 15% (30% for 
elsewhere) and an additional reduction was given to 
those investments concerned with high-technology or 
long term projects. In the meantime, land rent was 
kept at 10 to 30% bf that in Hong Kong. Feeling the 
pressures of rising land and labour costs, most of 
Hong Kong manufacturers transfer their manufacturing 
bases across the border. Today, with some four-fifths 
of local manufacturers having transferred production 
to the mainland (Hong Kong Government, 1992). Hong 
Kong people are enthusiastic about investing in 
Shenzhen in the following areas: manufacturing 
production especially in textiles and electronics; 
services industries including hotels, restaurants and 
insurance; real estates, construction and tourism. 
Marketing property has become a hot item for 
attracting the attention of Hong Kong investors since 
the early 1990s. Some investors also channel their 
capital into animal husbandry and fish-farming in 
Shenzhen. The Hong Kong milk-suppliers involvement in 
Guangming Overseas Chinese Animal Farm is a concrete 
example. Generally, much of the foreign capital 
7 
injected into Shenzhen comes from Hong Kong traders. 
In 1991, Hong Kong contributed 54.88% of the actual 
capital investment in Shenzhen (Shenzhen Special 
Economic Zone Bureau, 1992). 
Besides, Hong Kong serves as an important centre 
providing managerial experience, overseas marketing 
information, supporting services, financial and other 
related facilities to Shenzhen. Shenzhen can make use 
of Hong Kong's excellent linkage with foreign 
countries to set up multi-national business 
connections in order to gain access to the world 
technology and skills. 
The Shenzhen authority also takes full advantage 
of Shenzhen's scenic attractions both in hilly regions 
and along the coast to develop certain famous tourist 
sites or scenic spots which offer a picturesque 
environment, thus, drawing a good number of Hong Kong 
people visting them. Since 1982, more than 90% of 
international travellers who stay overnight in 
Shenzhen are visitors from Hong Kong/Macau (Table 
1 . 1) . 
8 
Table 1.1 International Travellers who stay 































































source: Shenzhen Special Economic Zone Year Book 
1980-1992. 
In short, the economic reforms in Shenzhen 
"provided the framework for forward-looking policies 
which would change the country's pattern of isolation 
and bring Hong Kong and China even closer to each 
other. What was once an impermeable barrier has become 
a two-way flow of people, capital and ideas" (Hong 
Kong Government, 1993, p.6). The number of goods and 
people on both sides crossing the border has 
experienced a significant growth. 
9 



























1 042 000 
1 129 000 
1 449 000 
1 533 000 
1 782 000 
1 556 000 
1 780 000 
2 200 000 
2 840 000 
4 870 000 
6 907 000 
7 782 000 
7 403 000 
9 242 000 
13 480 000 
18 813 000 
20 448 000 
24 593 000 
29 342 000 
27 161 000 
29 577 000 
33 821 000 
38 170 000 
source: Documents from Immigration Dept.; 
Kong Year Book 1965-1993, Hong 
Government; and Monthly Digest 






Back in 1965, for instance, the number of 
passengers crossing t~e boundary totalled 932,000. 
Before 1978, the number still remained below 3.0 
million. Since the adoption of the open policy in 
Shenzhen, cross-border passenger traffic has 
escalated. Today, it reaches 38.2 million, about 41 
times that of the number in 1965. 
10 
Similarly, vehicle traffic by road has increased 
from 0.16 million in 1980 to 6.55 million in 1992, 
































source: Transport Department 
As reported in 1990, there were over 16 million 
trips made by Hong Kong residents to China and only 
about 370,000 Chinese residents visited Hong Kong 
(Hong Kong Government, 1992). Over 80% of trips to 
Shenzhen were for business, sight-seeing or social 
visit (Ming Po Daily Ne~s, Jan 31, 1990). According to 
surveys carried out by the Hong Kong Government in 
1989, more than 40,000 Hong Kong residents were 
involved in working and running factories in Southern 
China. Most of them spent less than 10 days on each 
11 
visit (Hang Seng Bank Ltd., 1993). The number has 
risen to 60,000 in 1992 (Hong Kong Government, 1993). 
Today, there are in total 5 control points 
namely Lowu (Luhuo), Mankamto (Wenjindu), Shataukok 
(Shatoujiao), Lokmachau (Lokmazhou) (see Figure 1.2) 
and Shekou (see Figure 1.1). They all provide 
immigration and customs services for passengers and 
vehicles passing between the two places. Shekou is the 
control point which facilitates ferry passengers while 
Lowu is the control point for passengers by train and 
the rest are for passengers by coaches and private 
cars. 
In terms of passenger volume and the long 
history of development, the Lowu control point is the 
most important entry point for passengers entering 
Shenzhen. Lowu is the oldest control point. It has 
developed from a control point which could only 
process a few thousand farmers and inhabitants in 
the past to presently managing more than ten 
thousand people a day. Although the percentage has 
recently declined slightly, 90% of passengers still 
currently make use of the Lowu control point (Figure 
1.3). Since 1985, the number of passengers passing 
through the Lowu control point has been 12 to 20 
times that of the three road -control points and 60 to 
100 times that of Shekou. 
12 




1980 1981 1982 1983 1984 1985 19&6 1987 1988 1989 1990 1991 1992 
~ By train ~ By road ~ By ferry 1i-- Total 
source: Immigration Department 
The three road control points, on the other 
hand, are used mainly for goods transportation 
across the border. Figure 1.4 shows the volume of 
goods traffic by railway was steadily kept at about 
2.0 million tonnes a year since 1988, while the 
volume carried by road has gradually risen to 12.0 
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Figure 1.4 Cross--border Transportation of Commercial Cargo 
By Mode 
• • • • 
1988 1989 1990 1991 
Year 
__ By Railway -+- By Road 
• 
1992 
source: Monthly Disgest of Statistics 1993. Census and Statistics Department 
Mankamto began to allow vehicle crossing in 
1981. Its designed capacity is 8,000 vehicle per day. 
Shataukok, which has operated since 1985, is a smaller 
crossing at the extreme eastern corner of the 
Hongkong-China border. It is planned to handle 1,000 
vehicles a day. The increasing cross-border traffic 
has far exceeded the existing infrastructure capacity, 
14 
resulting in the governments of both sides deciding 
to build a new crossing in Lokmachau. Lokmachau 
control point was opened on 29 Dec., 1989. It is 
regarded as the largest road traffic control point in 
Asia. The total area covers approximately 65.2 million 
square metres. It is expected to have great potential 
in coping with the heavy traffic between China and 
Hong Kong in the future. In the early blueprints, the 
crossing is expected to handle 500,000 passengers 
and 50,000 cars per day (Shenzhen Special Economic 
Zone Bureau, 1990). 
The goods vehicle dominates the traffic flow at 
the three road control points, while coaches makes up 
only a very small percentage of road traffic crossing 
the border. The percentage was 1.5% in 1990 and 
further decreased to 1.3% in 1991 (Table 1.4 and 1.5) . 
This explains why the travellers going to Shenzhen by 







Vehicle Traffic Crossing The Border 
By Type in 1990 
Mankamto Shataukok Lokmachau 
46 440 25 379 
2 859 430 516 686 482 658 
717 604 62 365 56 621 
95 168 70 679 2 745 
source: Immigration Department 
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Table 1.5 Vehicle Traffic Crossing The Border 
By Type in 1991 
Type Mankamto Shataukok Lokmachau 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Coach 43 779 27 174 4 854 
Goods Vehicle 2 628 852 529 949 1 215 428 
Container 758 285 68 410 328 809 
Others 118 515 79 863 10 754 
source: Immigration Department 
Each control point has installed an immigration 
office to monitor immigration and customs procedures. 
Faced with increasing passenger traffic across the 
border, the immigration facilities have been improved 
and expanded. Reconstruction of the Lowu immigration 
office by the Hong Kong government has been undertaken 
in 3 phases since 1987. The final phase took 4 years 
to finish and cost 3.26 billion dollars (Wen Wei Po, 
March 6, 1988). Each processing hall for departures 
and arrivals covers an area of 2,400 square metres. 
The processing capacity from 2,000 passengers per hour 
has increased to 5,000 per hour in each direction in 
1982 (KCRC, 1987). Correspondingly, the Shenzhen 
terminal has also undergone reconstruction and is now 
fully completed. Since 1989, redevelopment works 
including expansion of processing area and road 
reconstruction have been implemented in Mankamto and 
16 
Shataukok. 
Apart from infrastructural expansion, there are 
specific policies which have been implemented by the 
immigration departments of both sides. They include 
increasing the man-power and number of checking 
counters. The Lowu control point has 88 counters and 
350 uniform staff as against a total of 35 desks for 
both directions previously in the old terminal. While 
there are 28 reversible counters, 12 kiosks and 120 
uniform staff for the Mankamto control point, 28 
reversible counters, 14 kiosks and 90 uniform staff 
for the Lokmachau point. The Shataukok point is the 
smallest with only 16 reversible counters, 6 kiosks 
and 50 uniform staff (Immigration Department). 
Moreover, the office hours of the Lowu control point 
has been extended from 7:00 a.m. to 8:30 p.m. in 1982 
to 7:00 a.m. to 11:00 p.m. today. The opening hours of 
the crossings in Mankamto and Shataukok have also been 
extended respectively from 7:30 a.m. 8:00 p.m. to 
7:00 a.m. - 10:00 p.m. and 7:30 a.m. - 7:00 p.m. to 
7:00 a.m. 7:00 p.m. daily since July 1, 1992. 
Similarly, the opening hours for the Lokmachau control 
point has also been extended from initially 9:00 a.m. 
5:00 p.m. to 7:00 a.m. 10:00 p.m. Lokmachau 
becomes the first round-the-clock control point in 
November 1, 1994 (Immigration Department). In order to 
17 
attain an efficient immigration process, computers are 
widely used for immigration clearance. The use of 
computer systems is widely applied in Lowu, Shataukok 
and Mankamto. With the implementation of 'Easy Travel 
Scheme', Hong Kong residents travelling to Shenzhen 
and elsewhere in China no longer need to fill in the 
departure/arrival cards, thus speeding up immigration 
clearance. As reported, the processing time has been 
sharply cut by 5 times. Shenzhen, on the other hand, 
began to make use of computer-readable identity cards 
in October 1988. Owing to the technical problems, 
their utilisation is still restricted to Lowu and 
Huanggang control points. Nevertheless, the Shenzhen 
authority reported that processing time has been cut 
from half an hour for each person to 2-3 persons a 
minute after making use of computers (Shenzhen 
Special Economic Zone Bureau, 1991). In 1992, the 
Immigration Department created a new corridor which 
is exclusively for passengers in groups organised by 
tourist agencies during peak periods, such as the 
New Lunar Year. Thus, not only the immigration 
procedure and processing time for the group 
travellers, but also that for the individual 
passengers themselves is speeded up. The Shenzhen 
border control authorities also created similar 
additional corridors for possessing the Taiwan and 
18 
Hong Kong passengers, foreign passengers and the 
passengers .on tours. A special ad hoc team has formed 
for arranging and organising the necessary resources 
required to cope with the peak flow. 
In spite of their efforts in quickening the 
immigration procedures at the Lowu control point, 
problems concerning passenger congestion and time-
consuming process still remain. A report from 
Immigration Department says that the existing 
immigration facilities can cope with the passenger 
traffic during weekdays which has an average daily 
flow of around 70 to 80 thousand passengers. However, 
passenger traffic is usually heavy on weekends and 
public holidays. For instance 121,379 passengers 
crossed the Lowu terminal during the Lunar New Year 
Holiday in 1991 (Immigration Department). Serious 
congestion at the Lowu control point frequently 
occurs. The chaos occurred in the Ching Ming Festival 
in 1993, causing more than 140,000 persons to be 
trapped at the crossing point in a single day (South 
China Morning Post, Apr~l 5, 1993). This suggests that 
the maximum capacity of the Lowu control point has 
already been reached. According to a spokesman for the 
Immigration Department, there has been a standstill on 
the staff growth in the Immigration Department since 
1985, even though faced with an increase in passenger 
19 
traffic. Although the Lowu control point is larger 
than the other control points in terms of the number 
of counter, labour forces, and longer duration of 
office hours, the problem concerning the long 
processing time for departures and arrivals is still 
chronic. 
To connect traffic between two places, train, 
road and ferry are the popular means of 
transportation. Railway services for cross-border 
passenger traffic is solely provided by the Kowloon-
Canton Railway (KCR) which was opened in 1910. Apart 
from carrying travellers to and from areas along its 
route through Kowloon and the New Territories, the 34-
kilometre railway running from Kowloon to the Lowu 
border serves to transport passengers and freight to 
and from Shenzhen and China. Through bus or coaches 
are now operated by 23 licensed companies in Hong 
Kong. A limited number of private cars primarily used 
by businessman are allowed to cross the border. Ferry 
service had once connected Hong Kong and Shekou before 
1949. This service was suspended because of political 
tensions. Relaxing the tight control over border 
traffic by the Chinese government resulted in 
resumption of ferry services in 1981. A hovercraft 
service was provided in the pier at Tau Kok Tsui in 
the early period. In order to cope with the pressure 
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of increasing passenger volume, the new pier at the 
Hong Kong Macau Ferry terminal in Sheung Wan was 
constructed and brought into use in 1985. China Ferry 
terminal in Tsim Sha Tsui also began to operate in 
1988. At present, there are 2 ferry operators 
providing the ferry services (Hong Kong Government, 
1993) . 
Among all these operators, the train service 
occupies the lion's share of the passenger market. In 
1992, the train carried about 34,937,334 passengers 
crossing the border, accounting for 91.5% of the total 
number (Census and Statistics Department, 1993). While 
the number by road and by sea was 2,769,058 
(Immigration Department) and 463,789 (Marine 
Department) respectively. Thus, in terms of passenger 
volume, the through bus ranks second and is followed 
by the ferry. This situation is likely to continue in 
the future. A steering group paper prepared for the 
Transport Department (Wilbur Smith Associates, 1987, 
p.7) has predicted that "passenger trips by all 
modes are projected to ~ncrease to 70 million annually 
by 2001, approximately three times the 1985 level. 
Rail is expected to continue to be the dominant mode. 
Travel by road is projected to continue rapid growth 
and become the second largest mode. Road trips in 
2001 are projected to be 6 times the 1986 figure. Sea 
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travel is projected to grow more slowly." Passengers 
using private cars for their journeys to Shenzhen are 
few due to the fact that access to the boundary by 
private cars is severely monitored. Permission is 
usually given to businessmen who have sizeable 
investments in Shenzhen. 
Given these conditions, this study looks into 
passengers' travel behaviour and identifies their 
modal choice among the three alternative modes for 
travelling between Hong Kong and Shenzhen. Because of 
the trivial number of passengers carried by private 
cars, this study is restricted to public transport 
including train, through bus and ferry. 
22 
Chapter Two 
Conceptual Framework and Methodologies 
2.1 Literature Review 
As Domencich and McFadden's criticism (1975), 
the conventional approach to study the traffic-
forecasting problem, based on the four sequential sub-
models (i.e. trip generation/attraction, trip 
distribution~ modal split and route assignment) and 
aggregate data are mechanistic and non-behavioural, 
violating the logic associated with the basic 
individual decision process and making them 
conceptually and statistically unsound. (Domencich and 
MaFadden, 1975). This is especially so when the 
problem is complicated, including policy-variable, 
supply element and essential variables of the 
transport system (such as comfort, conveniences, 
safety and etc.). 
The use of disaggregate data which is based on 
individual or household observations has to recommend. 
It concentrates on individual behaviour patterns 
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rather than on statistically derived correlations of 
aggregate analysis (Watson, 1974). They are thus 
widely employed in the behavioural model. 
The deterministic utility models on travel 
behaviour assume that individuals have 
perfect/complete knowledge of all alternatives when 
making their modal choice. They make choices according 
to the principle of maximizing their welfare utility 
(so called "utility") and minimizing their travelling 
costs and travelling time incurred in choosing a given 
alternative under certain elements (time and cost 
budget) which act as constraints faced by individuals 
in their modal choice processes. Individual travellers 
are commonly assumed to be utility maximizers. 
Lanscaster (1966) is primarily responsible for 
developing the theoretical - foundation of this 
framework. Quandt and Baumol (1966) estimated the 
transport demand by characterising the transport 
services in terms of the following attributes, 
including journey time, fare and departure frequency. 
Their works have been further extended and improved by 
Young and Cooley (1973) with better consideration of 
the attributes (journey time and cost). Beesley 
(1965), Quamby (1967), Reichman and Stopher (1971), 
Mcgillivrary (1972), Stopher and Meyburg (1976), 
Watson (1974), and Chang and Stopher (1981) also 
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developed models along the same line. The 
deterministic utility models advocate that 
traveller's choice can be predicted with certainty if 
the attributes of all available alternatives are 
perfectly known to travellers. 
Nevertheless, unobserved attributes of 
travellers and of the choice alternatives; 
unobserved taste variations among the travellers in 
the process of decision-making; unobserved variations 
in individuals' preferences from one occasion to 
another_; measurement errors (Manski, 1975; Horowitz 
et al 1986) and the habit of travellers and imperfect 
information are the five major sources of inaccuracy 
and inconsistencies of the deterministic utility model 
in studying travel behaviour (Liu, 1987). 
The presence of such random elements can be 
modelled in the form of probability, hereafter, this 
type of model is referred as utility choice model. 
Based on the data from the Chicago Area Transit 
Survey (CATS) of 1965, Warner (1962) studied the 
effect of travel times, travel costs, household 
income, car ownership, age, sex and the distance of 
the trip on the binary mode. Instead of studying 
binary choice condition, Rassam et al (1971) tried to 
investigate travellers' choice behaviour among 
multiple transportation alternatives to airports in 
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the Washington-Baltimore area. Similar works have been 
developed by Stopher (1969), McFadden (1973a), 
Domencich and MCFadden (1975), Lava (1968), Moses et 
al (1967), Watson (1972), Brand (1972b), Charles River 
Associates (1972), Wigner (1973), Ben-Akiva and Lerman 
(1974), Richards and Ben-Akiva (1974), Burns et al 
(1975), Ahsan (1982), Anas and Duann (1985), Horowitz 
(1985) and Train (1986). Utility choice models have 
been employed to look into a wide variety of choice 
behaviour for various activities including work, 
residence, shopping, recreation and so on. Except for 
work trips, its application, nevertheless, faces 
certain limitations. Liu (1987, p.19) pinpointed that 
it was "conceptually and empirically more difficult to 
model these choice behaviours than mode-choice for 
urban work trips", because when studying nonwork 
trips, a considerable number of elements including 
frequency of travel, time-of-day, destination, and 
purpose (e.g. shopping, recreation, work and so on) 
have to be taken into account. An individual traveller 
can decide when to make a trip, whether to make a trip 
or how often to make a trip. Besides, the pattern of 
travel-time budget and cost constraint are 
~omparatively more complicated for non-worktrips. 
Therefore, a utility choice model is less effective 
in attaining a satisfactory result when such a variety 
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and complexity of travel options are present. Although 
many model builders (e.g. Ben-Akiva and Atherton, 
1977; Koppelman and Hauser, 1978; Horowitz, 1978 and 
1980; Kitamura and Kermanshah, 1984; Kitamura, 1984b; 
Koppelman and Pas, 1985) have put in great efforts to 
develop a plausible and feasible approach in dealing 
with such complicated choice conditions. The results 
are still insufficient either in model tractability. 
In comparison to behavioural models, attitudinal 
models emphasize the traveller's attit'ude instead of 
behaviour, their subjective perceptions and their 
intentions instead of the objective measurements such 
as time and costs (Recker and Golob, 1975b, 1976; 
Recker and Stevens, 1976). Attitudinal studies tend to 
analyse the relative importance of transportation 
attributes and identify the attributes perceived as 
discriminatory elements among the studied modes. 
Studying attitudes does provide a better predictive 
capability. Studying travel behaviour with the use of 
attitudes is an effective way to incorporate 
qualitative attributes of travel alternatives (Hartgen 
and Tanner (1971) and Sommers (1970). Recker and 
Golob (1976) presented the model of urban residents' 
mode choice behaviour for the work trip by making use 
of attitudinal ratings of attributes perceived by 
respondents. Empirical results obtained from the 
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application in the Ottawa, Ontario/Hull, Quebec 
Canadian National Capital Region were promising and 
performed better than the models built upon the .time 
and cost data. Other recent studies on individuals' 
attitudes in urban transportation and planning can be 
exemplified by the works of Golob (1973), Golob and 
Gobson (1974), Nicolaidis and Dobson (1975), Recker 
and Steven (1976), Hoffman and Low (1981), Steer and 
Willumsen (1983), Pitts and Woodside (1986). 
The inclusion of the supply side in 
investigating the travel demand has been advocated 
since the 1970s. Examples of studying suppliers' 
behaviour can be found in the contributions by Nelson 
(1972), Gaudry (1973), Veatch (1973), Morlok (1976) 
and Sheldon (1986). Goodall (1988), Robbins (1989) 
and Ellerman and Morlok (1989) specifically focused on 
investigating the supplier's response and strategy in 
the regulatory environment. Discussion on the 
regulators' influences on transportation can be seen 
in the work of O'Sullivan (1980), Rimmer (1974), 
Frybourg and Moist (1985). 
In developing a more comprehensive analysis of 
the travel demand, McGuire and Winsten (1956), Eilot 
H ur s t (1 9 7 4) , Domencich and MaFadden (1975), 
Beckmann, Florian (1976), Hensher (1977), Florian and 
Gaud (1980) have worked towards a more comprehensive 
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framework by looking into the relationship among the 
behaviour of the suppliers, regulators and the user in 
travell ing decisions. Tal vi tie and Hassan (1980) 
calibrated an equ~librium model for the modal choice 
study. Gartner et al. (1980) investigated an urban 
traffic management scheme based on the demand-supply 
equilibrium approach. 
The use of behavioural and attitudinal approach 
to study the cross-border traffic can be found in many 
instances. Gooley (1991) discussed the modal choice 
between the rail and truck for goods move between the 
us and Mexico. Other examples discussing the 
passenger's travel behaviour can be found in the 
works of Kendall, K.W., Kreck, and Lothar (1992). They 
examined and compared the effect of some 10 
variables, including point of origin, border crossings 
used, age, frequency of visits, purpose of visit, 
family size and etc. on the Canadian visitors to 
Spokane. In the study of Yuan and McDonald (1990), 
the overseas travel using data from Japan, France, 
West Germany and the UK was investigated. Other 
instances concerning the cross-border traffic included 
Papaioannou, R. and Stasinopoulos, D. (1991). As 
recommended by OECD (1980) in its study of transport 
choice for urban passengers, the investigation of 
individual trip maker decisions through in-depth 
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interviews which concentrate on attitudes to and 
perceptions of different modes should be emphasised. 
2.2 Conceptual Framework 
After reviewing the relevant literatures, the 
attitudinal approach is preferred in studying the 
passengers' mode choices. First passenger trips 
between Hong Kong and Shenzhen cover various purposes, 
such as business, work, affinity and tourism. The 
behavioural model is unsuitable to handle complicated 
trip purposes. Second the study nature is cross-border 
traffic upon which the government of both sides exert 
great influence, using a supply-demand equilibrium 
approach to describe and understand the choice 
behaviour of the traveller is essential. As without 
taking the policy variables and the effect offered by 
competing alternatives in the transportation 
environment into account, the analysis of passengers' 
choices will fail to exp~ain the real situation of the 
travel demand (Domencich and MaFadden, 1975). 
After Eilot Hurst (1974), this study's 
conceptual framework assumes firstly that the three 
items: i.e. the users, the operators and the 
regulators have an interdependent interaction in a 
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given setting of historical, political, socio-economic 
context and secondly, the users' attitude towards a 
particular mode was largely responsive to the 
performances and levels of service of the operators 
whom are severely regulated by the governments of both 
sides of the border. 
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2.2.1 Selection of Varaibles 
In this study, it is hypothesized that 
individuals travel to satisfy their needs in work, in 
recreation, and in social visits. The individuals 
face many choice conditions concerning the various 
modes and routes when they decide to travel. Their 
final decision on modal selection are the outcome of 
the interactions of a whole set of variables (Table 
2.1) including the personal socio-economic 
characteristics of passengers and their perception on 
certain attributes regarding the levels of services of 
particular travel modes. Being the nature of cross-
border traffic, it is expected that the regulator and 
the supplier exert significant roles in affecting the 
levels of services associated with different modes. 
The suppliers, being regulated by the government of 
both sides are less responsive to the travel demand of 
the passenger. Thus, the transport system operates in 
in an environment with excess demand and insufficient 
supply. The individual passenger has to adjust his/her 
selection by adapting to the restrained choice 
conditions. 
Personal socio-economic characteristics like 
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status, trip origin, trip destination, purpose of 
trip, and trip duration are usually included in the 
literature (e.g. Chapin, 1974; Hensher, 1977; Stubbs 
and Dalvi, 1980; Sheldon and Mak, 1987). Transport 
related variables like time and cost have already 
attracted a huge amount of research work (e.g. 
Beesley, 1965; Quarmby, 1967; Watson, 1974). Quarmby 
(1967) also showed that people did not value every 
time segment (such as in-vehicle time, waiting time, 
walking time and total transport time) equally. In 
this study, the in-vehicle time is concerned. A 
similar approach also applies in studying the cost 
variable. Other variables including comfort, 
convenience, and accessibility are found in various 
literature (see, Nicolaidis, 1975; Recker and Golob, 
1976; Stopher and Meyburg, 1976; Pitts and Woodside, 
1986; Ogunjumo and Fagbemi, 1991) and also being 
considered valuable in this study. 
Frequency of service is commonly used to study 
the impact of the supplier on the passenger's 
behaviour in selectirig transport mode. Berlioz, 
Vilmart and Arduin (1985) tried to analyse the 
passengers' choice between the rail and air service 
basing on the number of services each way. Goodall 
(1988) and Robbins (1989) also included service 
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frequency in discussing the regulatory environment 
and the travel characteristics of the passengers. 
As stated in Chapter 1, the difference of the 
checking time among the cross-border points should 
have significant bearings on the attractiveness of 
different modes to their passengers. In addition, the 
approval of licence number, routing and quotas for 
vehicle crossing are important policy variables having 
a direct impact on operators and passengers. Thus 
these variables were important to understand the 
effect of government and operators. 
2.3 Method of Data Collection 
The data required was drawri from a number of 
diverse sources. Both primary and secondary data were 
used. Primary data was collected through an extensive 
survey of passengers by questionnaires and a number 
of interviews in person or by phone with the persons-
in-charge of the associated operators (e.g. Kowloon-
Canton Railway Corporat~on, Hong Kong Yaumati Ferry, 
China Merchants International Travel Services, Citybus 
and so on) and governmental departments (e.g. 
Transport Department, 
Marine Department of 
Immigration Department and 
Hong Kong, and Transport 
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Department of Shenzhen). Secondary data, on the other 
hand, was acquired through a comprehensive literature 
search. Moreover, some unpublished documents obtained 
from the concerned parties also enriched the database 
of this study. 
2.3.1 Scope of Samples 
As indicated earlier, there is a need to 
understand the preference structure of passengers. 
Passengers are defined here as those travellers who 
make trips between Hong Kong and Shenzhen. The sample 
-----------frame in other words, included those travellers who 
------
-... ~------. 
were destined for Shenzhen or Hong Kong, and those who 
went transit through Shenzhen. 
Besides, in the hope of preventing an unreliable 
response, only adults were considered in this 
research. 
To have a clear picture on how passenger 
performances and time factors affect the pattern of 
travellers' modal choice behaviour, three sets of data 
for -various time periods (long public holidays e.g. 
Easter Holiday, weekdays and weekends) were obtained. 
Since the daily frequency of coach and ferry 
service is few, the availability of their sample is 
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lesser than that of the train. The designed sample 
size quota for coach, ferry and train by time period 
~---
and by direction was as follows: 
Table 2.2 Sample Size Quotas for Each Transport Mode 
Weekdays Weekends Long Weekends 
Mode NB SB NB SB NB SB 
Total 
Railway 60 60 60 60 60 60 360 
Throughbus 30 30 30 30 30 30 180 
Ferry 30 30 30 30 30 30 180 
Sub-total 120 120 120 120 120 120 720 
Note: NB - Northbound SB - Southbound 
Generally, the respondent was drawn at the 
outlets of terminal stations with the choice-based 
sampling technique. For this technique, Ben-Akiva and 
Lerman (1985) had given a full discussion. It is quite 
true that the raI!~_?~ __  sampling method is widely used, 
especially in the social sciences and does give a 
theoretically sound framework for research. 
Nevertheless, its application in this study creates 
certain practical difficulties. Empirically, over 90% 
of the passenger market is dominated by train 
services. Thus, the number of samples extracted from 
random sampling procedures for the other two modes 
(i.e. through bus and ferry) will be too small to have 
any statistical significance. This problem can be 
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solved only by enlarging the sample size to 1,000 or 
more, but this is beyond the financial capability of 
this study. Thus, Choi~based sampling is applied in 
---. ---.- ----_.--------_._' 
this study. Although its prediction ability is less 
accurate than that of random sampling, it can secure a 
sufficient number of samples for each mode with less 
time and manpower consumption. Ben-Akiva and Lerman 
'-, 
described it having a potential of both dramatically 
reducing the costs of data collection and increasing 
the precision of parameter estimates (Ben-Akiva and 
Lerman, 1985). Baker (1991) also had a similar 
standpoint. 
2.3.2 Design of Questionnaire 
The questionnaire was divided into 3 major 
parts. The first portion of the questionnaire was to 
single out the right person as the sample target. The 
second portion concentrated on the collection of data 
regarding the general information about trip nature 
and the various attributes evaluated by the respondent 
towa-rds the chosen alternative and the immigration 
procedure available to him/her. The final part aimed 
at gathering the socio-economic characteristics of the 
respondent. 
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The part on attributes assessment was constructed 
in the way of attributes scaling, i.e. the respondents 
were asked to indicate his/her idea on a lO-point 
scale according to the degree of significance. This 
was the . format of Semantic Differential Scaling which 
is commonly practiced in the questionnaire survey. 
Such scaling technique was chosen because it was 
comparatively easy to construct and administer. To 
prevent implicating the personal privacy, the 
information on the socio-economic characteristics 
were obtained in the form of classification data. In 
addition, certain open-end questions were specifically 
created to let the respondent express his/her 
additional opinion concerning the topic. 
In order to increase the response rate and the 
reliability, questions with complicated phrases, and 
ambiguous wording were strictly avoided so that no 
interviewer or respondent would feel uncertain about 
classifying or indicating the response provided. 
Besides, the order effect of questions and the actual 
physical layout of the questionnaire were carefully 
considered for fear tha't the respondent would break 
off the interview. In this case, questions relating to 
personal data were left to the end so that it would 
not prompt the respondent to cease the interview even 
though he/she was unwilling to provide the 
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information. 
2.3.3 Pilot Survey 
A pilot study is to test the accuracy of the 
questionnaire and the feasibility of its operation. 
The questionnaire survey was carried out on Sundays. A 
total of 60 samples were drawn. Certain adjustments 
were made to some wording and the number of questions. 
The resultant format of the questionnaire was 
finalised as Appendix I. 
2.3.4 Actual Field Work 
As stated earlier, in order to isolate the time 
effect on the traveller's modal choice behaviour, 
assuming all other variables are equal, three sets of 
data representing different time periods (long 
holiday, weekend, and weekday) were required. Thus, 
the actual field wo~k, corresponding to this 
requ~rement, was implemented in three phases. They 
were worked out on Easter Holiday (April 17 to April 
20, 1992), Sundays and Fridays (in May, 1992). Fridays 
were selected because it was constrained by the 
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approval of the concerning operators. 
In the actual field work, there was a group of 
interviewers for each transportation mode. And each 
group was assigned to the predetermined work stations 
corresponding to its transport mode. The work station 
for the group representing the through bus was located 
in one of the offices of Citybus Company in "China-
Hong Kong City". The selection of such a station was 
due to its locational proximity to the work station 
for the ferry in "China-Hong Kong City" as well. Such 
arrangement had the advantages of easy administration, 
and better utilisation of labour force. For the train 
passengers, it was possible to take records on-board. 
Owing to the serious constraint in budget and 
manpower, only forty-five interviewers were employed 
for the whole survey. And each group of interviewers 
was further subdivided to record data either for 
northbound trips (originated from Hong Kong) or 
southbound trips (originated from Shenzhen). The 
duration of data collection for each group varied 
according to the schedule and travel frequency of the 
concerned modes. Briefly ' speaking, the groups for the 
ferry and through bus were required to work longer, 
from 7:00 a.m to 7:00 p.m .. 
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2.3.5 The Limitation of This Study 
Because of Kowloon-Canton Railway Corporation 
(KCRC) restrictions, the questionnaire survey could 
only be conducted ,no later than 6:00 p.m. This may 
result in an underestimation ef the effect of checking 
time on the passenger's modal choice, because it is 
shown that there is a peak flow of passengers from 
Shenzhen crossing the Lowu control point beyond 8:00 
p.m. 
2.3.5 Screening Process 
After preliminary screening, about 13% was 
rejected due to incomplete or inconsistent data. 
Nevertheless, the rest of the data was put forward to 
the final data set which would undergo the subsequent 
analysis described in the next chapter. 
2.4 Method of Data Analysis 
Regression, factor analysis, discriminant 
analysis, logit/probit modelling, conjoint method, and 
multidimensional scaling are used for the travel 
demand estimation and prediction. Because of the 
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different natures of the transportation problems and 
the data used in calibrating them, there is no 
absolute dominance of any estimation technique being 
universally applied. In order to select an appropriate 
estimating technique for this study, the technqiues' 
assumptions and properties; appropriateness in meeting 
the basic objectives of this study; the nature of 
data employed to calibrate in this study; and 
computational requirement (Aldana and Hoxie) are 
useful criteria in assessing their effectiveness, 
feasibility, and plausibility. 
Regression analysis is the most popular because 
of its good predictive ability. However, its practical 
usage is effective solely for the data of interval and 
ratio scales. For binary data, the usual practice is 
to modify the regression computation by treating 
variables in the dummy format and applying it to the 
binary choice condition (either train or car). In this 
case, the dependent variable is usually assigned in 
the following manner: 
Yi={l - if the individual chooses the train; 
o - if the individual chooses the car} 
Such a format actually is not suitable for data 
obtained by attitudinal rating, as this data is more 
likely to be found in the ordinal nature. More 
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seriously, the major problem associated with the use 
of regression analysis stems from the prediction 
process of the model. The use of a dichotomous 
dependent variable in the analysis may lead to a 
prediction outside the 0 to 1 range, which as a 
result, violates the probability interpretation of the 
model. Thus Watson (1974) reached the conclusion that 
least-squares regression for the analysis of this type 
of problem is not suitable. 
In comparison with the regression technique, 
logit and probit models can avoid the problem of 
unbounded predictions as the data have to undergo 
certain mathematical transformations. They can 
deliberately restrict the value within the range of 0 
to 1. Besides they can accommodate the use of 
qualitative data. Thus, logit and probit models have 
invited a large body of research. For instance, 
Hoffman and Low (1981) in their study in Phoenix 
presented the probability of travellers' making a 
return visit with the use of the probit technique. The 
result identified and revealed the significance of the 
major elements (e.g. travellers' perception towards 
the attitude of the studied area residents) in 
affecting travellers' interest in making a return 
trip. 
Neverthe.less, logit and probit models require 
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relatively large samples so as to obtain consistent 
estimators. In accordance with Liu (1987), the sample 
size should be 1000 - 1500 at least in most cases. 
Therefore, it imposes difficulty in this study as the 
sample size decided may not meet such requirements. 
Besides, logit and probit methods are confined 
to the binary choice condition which is not suitable 
for this study as the major theme of this study is to 
investigate the modal choice among three 
transportation modes (i.e. train, through bus and 
ferry) . In spite of the fact that the multinominal 
logit model can cope with this difficulty and provide 
a sufficiently robust conclusion (Williams and 
Ortuzar, 1982), its usage is still limited to a 
certain extent. Its independence from irrelevant 
alternatives (IIA) 1 property does allow the model to 
estimate consistently even from a subset of the full 
choice set. 
1 Based on Luce's (1959) axiom which stated that if a 
set of alternative choices exists, then the relative 
probability of choice among any two alternatives is 
unaffected by the removal (or addition) of any set 
of other alternatives. 
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However, the IIA property of the logit may give rise 
to a misleading prediction when the attributes or 
characteristics of the different choice alternatives 
are closely related. The red bus/blue bus paradox 
(see, e.g. Ben-Akiva and Lerman, 1985) is one of the 
illustrations. For the purpose of overcoming such 
limitations, various types of estimation techniques 
respectively under the family of the logit and probit 
models have been developed. In the article presented 
by Langdon (1984), a detailed discussion concerning 
the techniques was given. Fully competitive logit 
model, generalised extreme value model (GEV) , dogit 





classified based on 
logit model, multinominal 
separated split MNP are duly 
the form of their underlying 
utility distribution and the model structure. However, 
there is no conclusive discussion about which 
techniques is the most s~perior. 
Equally important, the lack of appropriate 
computer packages for the models mentioned above 
(e.g. MNP or GEV) is "another serious constraint 
impairing the practical ability of the models. For 
instance, SPSS or SAS, two common computer software 
packages used in social science researches, do not 
provide such sophisticated application. 
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During the seventies, a group of techniques 
known as trade-off or conjoint analysis were refined 
and borrowed to use in modelling framework based on 
stated preferences (see, e.g. Hensher and Louviere, 
1979; Green Srinivasan, 1978). Steer and Willumsen 
pointed out that its function was to estimate "the 
structure of a consumer's preference (e.g. part-
worths, importance weights, ideal points) given 
his/her overall evaluations of a set of alternatives 
that are prespecified in terms of levels of different 
attributes" (Steer and Willumsen, 1983, p.424). They 
made use of the conjoint measurement to estimate 
demand elasticities in regard to service frequency 
and interchange on inter-city train services. With the 
use of Johnson's trade-off technique (Howe, Donnelly 
and Deschamps, 1977), the respondents were asked to 
compare two attributes at a time. The logic is that if 
a study includes two transportation alternatives and 
five attributes, the respondent is required to react 
to ten different options described in terms of these 
attributes. Customarily, the number of attributes 
should be kept under eight, with six or fewer being 
preferable. Otherwise, the respondent suffers from 
information overload which may lead to misleading 
response. Furthermore, such measurement cannot 
identify the separate effect of one of the attributes 
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being compared on the respondent's travel demand 
behaviour. Therefore, this technique is unsuitable 
for this study because it is unable to assess the 
separate and relative importance of the selected 
attributes in the modal choice behaviour. 
Multidimensional scaling originates in the field 
of mathematical psychology. But now it is widely 
applied in the study of marketing and transportation 
research. According to Hooley (1980), multidimensional 
scaling can represent the relationships between 
objects (transportation modes) and variables 
(attributes) in a spatial configuration or model. As 
with conjoint measurement, multidimensional scaling is 
not justified for using in this study because, in 
practice, the method is restricted to cases with 
dimensions of not more than two. 
Up to this point, the choice remains between 
factor analysis and discriminant analysis. Both factor 
analysis and discriminant analysis are able to meet 
the basic objectives of this study and computer 
software is available in SPSS and SAS packages. 
Furthermore, their satisfactory applications can be 
found instances in many works. The research monitored 
by Recker and Steven (1976) in Buffalo, New York was 
an attempt to use factor analysis for investigating 
the influence of travellers' beliefs about attitudes 
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towards four modal alternatives (car, bus, taxi and 
walking) in their modal choices for four non-work 
activities major grocery shopping, shopping for odds 
and ends, shopping for personal goods and visiting 
friends and acquaintances. Factor analysis was used to 
identify latent dimensions of perception of the modal 
alternatives for the sake of avoiding problems of 
multicollinearities in model estimation by 
multinominal logit models. Four factors namely car-
autonomy, car-cost, walk-convenience and taxi-cost 
were important elements of modal choice for all four 
activities. Besides, convenience and safety 
perceptions towards buses, perceptions of safety and 
service perceptions towards taxis, fear of getting 
lost and perceptions of status associated with walking 
were shown to be less important in modal choice for 
shopping and visiting. Chang and Stopher (1981) also 
used factor analysis to denote modal choice between 
mass transit and private car users in Boston, 
Massachusetts. 
However, factor analysis is less preferable to 
discriminant analysis "in terms of conceptual and 
practical framework. Empirical evidence proves that 
factor analysis is unsuitable in this study as the 
value of the Kaiser-Meyer-Olkin Measure of Sampling 
Accuracy (Appendix IV) obtained for this study is as 
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low as 0.4 which is far from the required standard 
(above O. 6) . 
Discriminant analysis has been extensively 
applied in social science researches. Some early 
applications were found in psychological and 
educational testing. Later this technique was borrowed 
by political scientists in studying voting behaviour 
(Klecka, 1973; Klecka, 1980) and legislative factions 
(Kornberg and Frasure, 1971) and geology study in 
identifying species types (Norris and Barkham, 1970). 
In geography, it is employed to investigate the 
migration behaviour in relation to family size, 
income, education and occupation (Roseman, 1971; 
Newton; 1975). The application of the discriminant 
analysis in transportation research incurs a lengthy 
literature. The listing herein is not intended to be 
exhaustive. Instead, certain major studies are 
discussed. Beesley (1965) studied the effect of the 
door to door times and ' costs on travellers' modal 
choice between private car and public transport 
(subway, suburban railway or bus) with the use of the 
discriminant analysis. 'Similar studies were carried 
out 'by the Planning of the Greater London Council 
[Barnett and Sallmans (1967)] and Quarmby (1967). 
Quarmby (1967) found that· overall travel time 






factors in determining 
In addition, pitts and 
Woodside (1986) examined the relationship between 
personal values and travel decisions. Through the 
discriminant analysis models, they determined 
respondent members in different market segments based 
on personal ~alues. Ogunjumo (1987b) argued for the 
suitability of the discriminant method in studying 
travellers' modal choice. He demonstrated his view by 
classifying urban trip makers into three modes of 
travel in Akure. Ogunjumo (1989) even gave a comment 
with greater appreciation for the technique in his 
latter article which stated that discriminating 
indicator variables makes the groups as statistically 
distinct as possible. Apart from this, Fagbemi and 
Ogunjumo (1991) made studies on the modal choices for 
work and school trips in Lagos. The stepwise 
multiple discriminant analysis model was applied to 
estimate travel demand for four different modes 
including walk and bicycle, private vehicle, public 
transport and LSTC bus modes. The findings showed 
that mode of transport, " fare, travel time and annual 
income were critically important in the choice of 
mode. For instance, the travelling distance to work, 
the distance to LSTC station and the number of stops 
per journey were some of the variables related to the 
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choice of LSTC bus for work trips. This technique 
correctly predicted 79% of the sample and 
satisfactory results obtained were used for planning 
purposes. 
Discriminant analysis is to identify the 
variables that are important for distinguishing among 
the groups. It works well even for cases of more than 
two groups. In evaluating the significant 
contribution of the predictor variables to the 
classification of the groups, several criteria 
including Wilks' Lambda and F values, Discriminant 
Function Coefficients, Pooled Within-groups 
Correlation and Canonical Correlation can be used. 
The individual and relative contribution of the 
variables to the group classification can be revealed 
in wilks' Lambda, F-ratio and Discriminant Coefficient 
respectively. The Canonical Correlation can help to 
test the accuracy of the model (the detail listed in 
Appendix V). Thus, the discriminant analysis can 
provide a sophisticated and detailing analysis of the 
data. 
It cannot be denied that the qualitative nature 
of the data in this study may arouse certain 
technical problems for using discriminant analysis. 
Nevertheless, Bayliss and Edwards (1970) argued that 
the discriminant analysis could be effective in 
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generating models with nominally-measured dependent 
variables. Roseman (1971), Newton (1975), Klecka 
(1981), Pitts and Woodside (1986), Ogunjumo and 
Fagbemi (1991) are some of excellent examples showing 
how the discriminant method successfully manage the 
qualitative data. Supported with the empirical 
evidence used in computer software (e.g. SPSS) , it is 
felt that the disciminant analysis is a feasible and 
plausible method for this study. 
Given the above discussion, discriminant 
analysis was chosen only after a process of trading-
off between the merits and demerits of each 
technique. With thorough consideration for all 
conditions, it is believed that discriminant analysis 
is the most appropriate one. 
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Chapter Three 
Market Regulation and Institutions 
3.1 Evidences of Passenger Mode-Choices Influenced 
by Regulatory Authorities 
The role of regulator is important as "policy 
makers govern the types, number and availability of 
stocks in the system; add new links and abandon old 
ones; improve operating characteristics; and at a 
higher level, where important, regulate competition 
and assign operating rights and rates" (Eliot Hurst, 
1974, p.379). The influence of the regulators is 
expected to be much greater for cross-border traffic 
which implicates the issue of sovereignty and national 
security than normal urban or inter-city 
transportation. 
As mentioned before, train, coach bus and ferry 
are three transportation modes providing services to 
the cross-border passenger traffic between Hong Kong 
and China. And the transport performances and service 
levels provided by them are different. Discriminant 
Function 1 highlights the distinguishable railway 
services from the other two. While Discriminant 
Function 2 explains the differences between the coach 
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and ferry services. 
In response to the different service levels and 
transport performances, the passengers will make their 
choices according to their evaluation and perceptions 
on the attributes concerning. In this study, the 
passengers who consider a high departure frequency 
and flexible schedule (DFRE), great convenience in 
buying tickets (DCONV) and station accessibility 
(DACC) prefer to take the train. Those regarding 
speedy immigration procedures (DCHE), less crowdedness 
(DCRO) and directness to their trip destinations 
(DDIR) as the most important criteria choose the 
ferry. And those using the throughbus service are 
mainly for the comfort environment (DCOM). 
The variables dominant in the Discriminant 
Function 1 have a high separating power as reflected 
by a low Wilks' Lambda value (0.2003) and a relatively 
high Cannonical Correlation (0.8433). They explain 
84.8% of the group differences. Of which, DFRE and 
DCHE get a larger share of discriminant influence. The 
Pooled-within-Groups Cor~elation of DFRE and DCHE are 
0.62886 and 0.56674 (regardless of its sign) 
respectively. DCONV, DCRO and DDIR are at second ranks 
with the Pooled-within-Groups Correlation ranging from 









































































* the dominant variable 
Table 3.2 
Variable 
for Fcn 1 
for Fcn 2 
Canonical Discriminant Functions 
Pct of Canonical wilks' 











The other 15.3% of the group differences is explained 
by Discriminant Function 2 which DCOM, DTIM and DEST 
are found significant. 
In accounting for the individual influence of 
each variables on the passengers' modal-choice 
behaviour, Personal socio-economic variables such as 
age (AGE), education (EDU) , sex (SEX), licence status 
(LICE) and trip nature features like travelling 
frequency (FRE) , duration of stay (DUR) are proven 
unimportant as reflected in their value of Wilks' 
Lambda and F-ratio (Table 3.3). Both are found 
insignificant at the 0.05 significance level. On the 
contrary, departure frequency (DFRE) and time for 
immigration clearance (DCHE) exert greater influence. 
Their Wilks' Lambda values are as low as 0.50676 to 
0.55281 and they are followed by travelling time 
(DTIM), convenience (DCONV) and comfortable 
environment (DCOM) which the Wilks' Lambda values are 
0.83823 to 0.88224. 
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Table 3.3 Mode-Choice as Indicated by 
Wilks' Lambda and F - ratio 
Variable Wilks' Lambda F Significance 
- - - - - - - -
- - - - - - - - - - - - - ------- - - - - - - - - - - - -
AGE .98280 2.389 .0532 
SEX .99042 1.518 .2208 
EDU .99761 1.225 .2211 
OCCUPATN .99336 1.049 .3515 
SAL 
* .95031 8.210 .0003 PURPOSE 
* .96359 5.932 .0030 LICE .98473 2.434 .0893 
ORIGIN .99980 .3078E-01 .9697 
DEST 
* .94759 8.684 .0002 TFER .98143 2.971 .0527 
DUR .99018 1.557 .2123 
FRE .98230 2.151 .0624 
DCHE 
* .55281 127.0 .0000 DCOS 
* .95977 6.582 .0016 DTIM 
* .83823 30.30 .0000 DCRO 
* .89229 18.95 .0000 DCONV 
* .85930 25.71 .0000 
DCOM 
* .88224 20.96 .0000 
DFRE 
* .50676 152.8 .0000 DACC 
* .96151 6.285 .0021 
DDIR * .92550 12.64 .0000 
ROTH 
* 
.97645 3.786 .0237 
* variables are statistically important at the 0.05 
significance level. 
Through the stepwise selection procedures, one 
can evaluate the relative importance of the variables 
in determining the passengers' modal structure by 
observing the Wilks'Lambda and the Discriminant 
Function coefficients. For instance, the inclusion of 
departure frequency indicates a significant reduction 
of the Wilks' Lambda function from the value of 1 to 
0.50676. Table 3.4 summarizes these results. Time for 
immigration clearance (DCHE) and departure frequency 
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(DFRE) are still the most powerful factors. Their 
Discriminant Function Coefficients are found at the 
top ranks. The values are 0.61314 and 0.59834 
(regardless of its sign) respectively for number of 
schedules and time for immigration procedures. In 
terms of importance, these two are many times greater 
than the other attributes as the coefficient magnitude 
of their coefficients is at least 2-3 times greater 
than those at lower ranks and about 30 times greater 
for the extreme cases. 
Table 3.4 Mode-choice as Indicated by 





























































Note: variables are ranked by stepwise selection 
procedures. 
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An examination of the attributes analysed above 
clearly shows that the passenger's modal choice is to 
a certain extent dictated by the departure frequency 
of the respective modes and the immigration 
procedures. As pointed out in Chapter 2, these 
attributes are good indicators of the influence of the 
regulatory parties on the passengers' modal 
preference. The dominant influence of these two 
factors as indicated in the above analysis suggests 
that the passengers make their choices in a 
constrained condition monitored by the regulators. 
This can best be illustrated by a detailed examination 
of the regulation of cross-border vehicular traffic. 
3.2 The Official Attitude towards 
The Cross-Border Vehicular Traffic 
One can trace back to the Memorandum of 
Agreement signed in 1982 (Hong Kong Government, 1993) 
that the governments of both sides of the border 
agreed to improve and develop the transport link 
between Hong Kong and China. In Hong Kong, most of the 
affairs concerning the cross-border traffic, are 
directed by the Transport Policy Branch of the 
Government Secretariat which is responsible for 
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communicating with the Shenzhen government. Discussion 
on the passenger and freight transport across the 
border is also regularly held at the Hong Kong 
Government's and Shenzhen authorities' Joint Working 
Group for the Control of Entry/Exit Points. To set 
limits on the length of opening hours of control 
points and the numbers of vehicles permitted passage 
are the major tasks of the Hong Kong-China Border 
Liaison Committee. 
Traffic volumes at all the crossings are 
determined by a Hong Kong-China Border Liaison 
Committee, 
condition, 
not on the basis of socio-economic 
technological and infrastructure 
capacities, and governmental internal and external 
transport policy (Transport Department) . 
From the early 1980s, the Shenzhen authority 
has initiated a series of policies which allow the 
foreign investors a package of preferential 
treatments. Because of its geographical proximity, the 
attraction of cheap labour supply and availability of 
flat land in Shenzhen, many Hong Kong entrepreneurs 
have attracted by these opportunities. They invest in 
manufacturing and service industries, participate the 
real estate sector and also help to develop many 
tourist spots in Shenzhen. In terms of contract 
numbers, 89.6% is Hong Kong related (Shenzhen Special 
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Economic Zone Bureau, 1992). Besides, Hong Kong and 
Macau visitors contribute about 89.5% of the total 
number of international tourists to Shenzhen every 
year (Shenzhen Special Economic Zone Bureau, 1992). 
Hong Kong is Shenzhen's major importer as well 
as exporter. 72.3% of the value of Shenzhen's import 
comes from Hong Kong. More than 87.1% of the 
Shenzhen's products are exported to Hong Kong 
(Shenzhen Special Economic Zone Bureau, 1992). In 
return, most of the goods to and from Shenzhen are 
re-exported through Hong Kong. Financial links between 
the two places are expected to be further increased as 
activities involving bonds, commercial paper and share 
issuance become available. 
The development of Shenzhen International 
Airport at Huangtian, the establishment of bonded 
regions (i.e. regions which allow raw materials to be 
imported for export reprocessing with free import and 
export duties) in Futian and Shataukok, the 
development of manufacturing bases in Shekou, Shangbu 
and Shahe, the extension of Shenzhen's SEZ boundary 
to include the western, the eastern and the northern 
portion of Baoan in 1993 (Wen Wei Po, March 31, 1993) 
speed up the economic development of Shenzhen. Deng 
Xiao Ping's visit in January, 1994 reconfirmed the 
reform and emphasised the role of Shenzhen further 
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stimulate the enthusiasm of Shenzhen's cadres in 
seeking more trading with Hong Kong. With the factor 
of 1997, Hong Kong tends to have more and more 
exchanges with China. 
The growing interdependence between two places 
gives rise to the increasing demand of cross-border 
traffic. New road links, expansion of licence quotas 
for coach operator, establishment of additional 
control points and improvement of immigration 
procedures are inevitable. But their implementation 
may result in certain practical difficulties. 
For instance, the Hong Kong government's 
transport policy statement in 1987 showed that the 
Hong Kong government aimed to develop its 
transportation in pace with the growth of the economy 
and the travel demand. The Second Comprehensive 
Transport Study completed in mid-1988, gave rise to 
many recommendations and programmes for coping with 
the travel demand of Horig Kong up to the year 2001. 
However, it is clear that the expansion of cross-
border traffic should not be at the expense of Hong 
Kong's internal traffic. This point can be further 
illustrated by the fact that the Hong Kong government 
is not very enthusiastic in developing coach services 
for cross-border traffic (personal interview of Mr Chu 
Chen, senior officer of Transport Department). More 
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often, the expansion of coach services are initiated 
by the operators themselves. The passive attitude of 
the Hong Kong government is due to the anxieties about 
the difference in driving on the right and driving on 
the left, drivers' quality and experience, the 
pressing need of road usage for internal transport and 
the parking spaces for coaches and the location of 
pick-up/set down points. In the time being the 
Transport Department of Hong Kong still remains at 
planning stage to build a centre or regional centres 
to make room for as coach stops and parking area in 
the hope that the cross-border coach services can be 
operated in an effective and efficient manner without 
severely affecting the internal transportation. But no 
station sites and capital investment has been 
committed so far. 
Another reason for the Hong Kong government's 
passive attitude in improving cross-border 
transportation is due to the constraint on the 
capacity of road control points. Despite the presence 
of three control points bordering the crossing in 
Mankamto, Shataukok and Lokmachau, Shataukok crossing 
is not popular because of its relatively small size 
and remoteness. Lokmachau is the newest of the three 
but its under use is mainly due to the poor road links 
on the Shenzhen side. Thus, most of the passenger 
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coach and lorry traffic is still concentrated in 
Mankamto. The daily number of vehicles crossing 
Mankamto has increased from 70,000 to 80,000 a day 
which has exceeded its capacity. As a result, the 
waiting time for the immigration and customs clearance 
procedures is as long as 2 to 3 hours resulting in 
serious traffic congestion on the adjacent roads. The 
frequent occurrence of "drive-slow patrols" and 
demonstrations of the drivers from 1989 to 1992 (Wen 
wei Po, May 1, 1992) highlighted the seriousness of 
the problem concerning the cross-border traffic. To 
release the heavy traffic pressure on road to 
Mankamto, the Hong Kong government tried to limit the 
passenger flow through the Mankamto crossing so that 
more capacity can be reserved for the goods traffic. 
On the other side of the border, the Shenzhen 
government also takes a cautious attitude towards 
cross-border traffic. Because of the anxiety about the 
shortage of local infrastructure provision and the 
poor interconnectivity of the road system between the 
two pl~ces, the Shenzhen government prefers 
controlling the passenger traffic to limiting goods 
traffic. Licences are issued only on condition that 
there is an actual travel demand and the experience of 
coach operators is reliable. Besides, credit is given 
to those operators which are established as part of 
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the joint-venture basis between the two places as the 
Shenzhen authority believes that such operators are 
more familiar with the road pattern and transport 
systems in Shenzhen (personal interview of Mr. Wang 
Guang-zhao, a Chinese official of Shenzhen Transport 
Department) . 
In short, the official attitudes towards the 
cross-border vehicular traffic could be summed up as 
follows: on the one hand, they want to maximize the 
traffic flow due to its contribution to economical 
development, but on the other hand they want to 
restrict its flow for the considerations of national 
security, infrastructural capacity and its internal 
transport policy. The presence of such conflicting 
standpoints results in a dilemma. The government of 
both sides tend to exert their control on the supply 
side of the cross-border traffic and leave the demand 
side to the market. This explains why the supply side 
of the cross-border traffic is inelastic and 
relatively insensitive (for details, see also section 
3.3-3.4 and Table 3.13) to the demand side because the 
former is regulated whilst the latter is not. 
3.3 The Means of Regulatory Control on 
the Cross-border Traffic 
Common institutional control of the Hong Kong 
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government and the Shenzhen authority are to restrict 
the departure frequencies, routing and the number of 
operators running coach and services for passengers 
travelling across the border. 
Transport Secretariat, Transport department, 
Marine department, and Police forces, Shenzhen Port 
Office and the Guangdong Economic Commission are the 
major departments for both sides responsible for 
approval and supervising the operation of the coach 
services. To ensure the technical and operational 
plausibility, the Hong Kong government as well as the 
Shenzhen authorities are very careful when approving 
any particular services. As reported by the cross-
border ferry operators, the process of applying for a 
new ferry service may take up to 1 year or more. The 
application is successful only if the governments of 
both sides are satisfied with the applicants's condi-
tion, along with port facilities, ship maintenance and 
labour forces. Similarly, to get a licence for running 
cross-border coach services, the operator must fulfill 
the governments' requirement on route design, loca-
tion of pick-up/set-down points, coaches condition, 
availability of new and safe equipment, driver quality 
and companies' operational experience. Because of the 
governments' cautious attitude towards the development 
of cross~border transport services, the number of 
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suppliers is limited to 3 for the ferry and 23 
for the through bus services initially (Transport 
Department) . 
Each 23 coach suppliers can possess more than 
one licence to run cross-border traffic service and 
the number of licence was steadily maintained at 33-35 
from 1987 to 1991 (Table 3.5). With opening the 
Lokmachau crossing, the number of licences issued for 
coach bus services has risen to 51 in 1993. 
Table 3.5 Number of Licences Issued 
for Providing Cross-Border Bus Service 






1986 9 18 
1987 17 18 
1988 17 16 
1989 17 16 
1990 18 17 
1991 18 17 
1992 15 16 19 
1993 14 15 22 
source: unpublished paper from Transport Department 
Furthermore, daily crossing quotas for coach 
licenced company are set (Table 3.6-3.8). The 
quotas are quite rigidly set as there is no 
flexibility even in peak periods of passenger flow 
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such as long weekends. 
Table 3.6 Daily Crossing Quotas for 
Through Bus Service at the Mankarnto Crossing 
Year Mon - Fri Sun - Sat Long Weekend 
1981 22 26 26 
1982 22 26 26 
1983 24 28 28 
1984 27 29 29 
1985 35 35 35 
1986 35 35 35 
1987 68 68 68 
1988 73 73 73 
1989 73 73 73 
1990 77 77 77 
1991 77 77 77 
1992 56 56 40 
1993 54 54 54 
source: unpublished paper from Transport Department 
Table 3.7 Daily Crossing Quotas for 
Through Bus Service at the Shataukok Crossing 
Year Man - Fri Sun - Sat Long Weekend 
1986 37 41 41 
1987 36 45 45 
1988 41 46 46 
1989 42 47 47 
1990 43 51 51 
1991 43 51 51 
1992 40 48 48 
1993 39 48 47 
source: unpublished paper from Transport Department 
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Table 3.8 Daily Crossing Quotas for 
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source: unpublished paper from Transport Department 
According to official estimates, the annual 
passenger trips by road will continue to increase. The 
number will go up from 4,144,000 per year in 1991 to 
8,375,000 in 2001. However, the annual growth rate 
actually declined from 25.7% in 1991 to 6.2% in 2001 
(Table 3.9). And it suggests that the number of 
coaches running between the two places will possibly 
be kept under restrictive measures that only slow 
increases will be permitted. 
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Table 3.9 Projection of Road Traffic 
across The Border 
Annual Passenger Daily Bus 
Trip by Road Crossing 
(000 ) 
1986 1 318 103 
1991 4 144 315 
1996 6 226 460 
2001 8 375 600 
Annual Growth 
rate (% ) 
91/86 25.7 24.9 
96/91 8.5 7.9 









source: Second Comprehensive Transport Study-
Appendices, Territory Transport Planning 
Division with special assistance of Wilbur 
Smith Associates, Hong Kong Government. 
The regulatory control over the supply side is 
more obvious when taking the frequency schedules and 
routing into consideration. Most of the suppliers and 
operators being interviewed in this study expressed 
the same opinion that their hands are tight. 
Based on the information available (as listed in 
Table 3.10), 20 coaches operators and 3 ferry 
suppliers reported that in order to match the quotas 
strictly imposed by the governments of both sides over 
the cross-border movement of the passenger, the number 
of daily departure frequency is fixed from 1 to 8 in 
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one direction (though one company exceptionally offers 
more departure frequency). 
Table 3.10 Daily Departure Frequency of 
the Concerning Transportation Modes 
Company Name Departure Frequency 
(A) Train Services 
Kowloon-Canton Railway 
(B) Ferry Services 
H. K. Yaumati Ferry 
China Merchants Travel 
Hong Kong Parkview Group 
(C) Coach Services 
Motor Travel Company 
of Guangdong and 
Hong Kong 
Citybus 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Ltd. 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 















Table 3.10 Daily Departure Frequency of 
the Concerning Transportation Modes 
Company Name Departure Frequency 
(C) Coach Services 
Shum Yip Travel Co. Ltd. 
Da Sing Development Co. 
Guangdong Co-International 
Travel Service Ltd. 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 
Tai Tak Motor Co. Ltd. 
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Moreover, the departure schedule is compressed either 
in the mornings or in the evenings (Table 3.11) 
implying that those passengers who travel outside 
these periods, would not be served. 
Table 3.11 Daily Scheduled Time of 
the Concerning Transportation Modes 
Company Name 
(A) Train Services 
Kowloon-Canton Railway 
(B) Ferry Services 
H. K. Yaumati Ferry 
China Merchants Travel 
Hong Kong Parkview 
Group 
(C) Coach Services 
Citybus 
Departure Frequency 











































Table 3.11 Daily Scheduled Time of 
the Concerning Transport Modes 
Company Name Departure Frequency 
) 
(C) Coach Services 
Motor Travel Company 
of Guangdong and 
Hong Kong 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Limited 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 
Shum Yip Travel Co. Ltd. 
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Table 3.11 Daily Scheduled Time of 
the Concerning Transport Modes 
Company Name Departure Frequency 
(C) Coach Services 
Da Sing Development 
Guangdong Co-International 
Travel Service Ltd. 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Services Co. Ltd. 
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Table 3.11 Daily Scheduled Time of 
the Concerning Transport Modes 
Company Name Departure Frequency 
(C) Coach Services 
Wing Lee (Kong Shum) 
Transportation Ltd. 
Tai Tak Motor Co. Ltd. 
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In order to shift the heavy traffic from 
Mankamto, about 20 licences which were issued for 
travelling through Mankamto are required to shift to 
Lokmachau. New licences will only be issued for the 
coaches using Lokmachau (Ming Po Daily News, July 31, 
1991) . In the hope of persuading the government of 
both sides to approve their applications, the intended 
companies usually design their bus routes to match the 
Shenzhen authority and Hong Kong government's 
interest, even though it may be against the companies' 
best benefits. For example, most of the operators are 
not enthusiastic about using the Lokmachau crossing 
due to the fact that road connections to central 
Shenzhen are inadequate. Mr. Lyndon Rees, managing 
director of Citybus commented that "the roads beyond 
Shenzhen and repairs on the secondary roads are a 
serious problem" (South China Morning Post, Nov 17, 
1989). Although new road connections have been 
constructed and completed in 1991, it is still 
unfavourable for the operator to run services through 
the Lokmachau crossin~as it is far from central 
Shenzhen. 
3.4 The Regulation of Cross-border Traffic -
A Conclusive Summary 
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The Hong Kong government, holds a favourable 
attitude towards the use of off-road mass transit 
transport in solving the pressing demand of cross-
border traffic. Mr. , S. W . . Lee, an official of Transport 
Department in a speech given at a public conference 
(Ming Po Daily News, May 5, 1993) stated that the 
railway not only can carry a huge quantity of 
passengers at a fast speed, but also maximise the 
economical use of roads. Because of facilities and 
infrastructure constraints, the basic principle of 
Hong Kong government to the cross-border traffic is to 
restrain passenger traffic by coach and by ferry while 
to permit the train to carry the rest of passengers to 
Shenzhen. 
This can be reflected in the low correlation 
between the annual growth rate for cross-border 
passenger traffic and for the coach and the ferry. 
Referring to Table 3 .12, correlation values are as 
low as 0.1831 for the coach and -0.0058 for the ferry. 
The travel supply elasticity (e.g. see Wohl and 
Martin, 1967 i J. J. Thomas, 1977) is 0.1189 for 
the coach and is -0.0065 for the ferry which 
denote that their service are inelastic to the 
increase in passenger traffic (Table 3.13). On the 
contrary, a high correlation of 0.9937 is found 
between the annual growth rate of the train service 
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and the cross-border passenger volume. Furthermore, 
the travel supply elasticity of the railway is close 
to 1 (0.9899) indicating that the railway service is 
responsive to the change in the cross-border passenger 
traffic. The inability of the coach and ferry operator 
to provide services in pace with the increase in 
passenger traffic reflects the effect of the 
regulatory control on their scheduling, routing and 
service frequency. 
Table 3.12 Correlations Between 
the Annual Growth Rate of 
Passenger Volume and Service Level 
of the Concerning Transportation Modes 
1981 - 1992 
Passenger Railway Coach Ferry 
Passenger 1.0000 .9937** .1831 -.0058 
Railway .9937** 1.0000 .0717 -.1070 
Coach .1831 .0717 1.0000 .8962* 
Ferry -.0058 -.1070 .8962* 1.0000 
1-tailed Signif: * - .01 ** - .001 
source: data compiled from Immigration Department 
& Marine Department; Monthly Digest of 
Statistics 1993, Census and Statistics 
Department. 
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Table 3.13 The Elasticity of Travel Supply 
to Travel Demand 
Multiple R .99998 
R Square .99997 
Variables e* Sig T 
Train .9844 .0000 
Road .1189 .0006 
Sea 
-6.653E-03 .0461 
source: data compiled from Immigration Department 
& Marine Department; Monthly Digest of 
Statistics 1993, Census and Statistics 
Department. 
* value 1 is unitary elasticity. A demand change 
has an equal impact on supply. Supply is said to 
be inelastic when e is less than 1.0, indicating 
insensitivity to demand changes. 
Actually the Transport Department has little 
control on the frequency, scheduling and number of 
traveller that carried by the train. The constraint on 
the cross-border traffic through Lowu lies on the 
insufficient immigration facilities. 
Passenger traffic services between Kowloon and 
Lowu can be traced back to 1910. To cope with the rise 
in sub -urban services, . the KCR company launched the 
programme of modernisation in 1980 which included 
electrification, double tracking, tunnelling, new 
bridge construction, efficient coloured light 
signalling, overhead line equipment and 
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telecommunication. In 1985, the train extended 
services to 13 stations on the 34-km railway line by 
electric multiple unit (EMU) trains. Its service 
improvement can be expressed in terms of faster 
travelling time, extension of operation hours and 
increasing train frequency. The number of passengers 
carried expands to more than ten thousand a day and a 
capacity of more than 130 thousand in the peak period 
(e.g. the Ching Ming Festival) (Hong Kong Government 
1993). Mr. Ian Mcpherson, the director of the KCRC's 
heavy rail division also stated that the journey 
time between the Lowu and the Kowloon station was 
sharply cut from 1 hour per train per direction to 45 
after 1985. The operating hours have been extended 
from the original 9 hours a day to about 19 hours. The 
service frequency to Lowu has increased to about 6 
trains per hour per direction. Since 1990, the train 
could have carried 12,000 passengers an hour to Lowu. 
Despite of the above fact, he believed the 
cross-border services of the railway operating not at 
their maximum. It was because the Immigration 
Department and Customs and Excise Department could not 
process the passengers' immigration procedures at the 
same rate as the train took the passengers to Lowu (20 
Dec., 1990 South China Morning Post). Such a condition 
implies that the cross-border service has not been 
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fully utilised. Thus further development of the rail 
service is not determined by travel demand or the 
carrying capacity of the railway service but to a very 
large extent it is determined by the ease of 
immigration procedures (for the details, see 4.4) in 
Lowu and Shenzhen. 
To conclude, because of the growing pressures on 
the existing road capacity and immigration clearance 
facilities, the government of both sides feel the need 
to regulate the volume of cross-border passenger 
traffic. The above discussion indicates that the 
governments tend to restrain passenger traffic by 
coach and by ferry while permitting the train to carry 
a large amount of passengers to Shenzhen. 
As stated before, the train service provision 
and passenger volume are increasing roughly in line 
with each other. This implies their interdependent 
relationship. Nevertheless, the train service is 
actually not utilised at its maximum because of the 
constraints of immigration capacities, suggesting that 
the passenger flow is held back. Though there is no 
strict control either on the users' entry and exit or 
their modal choice among various alternatives. But the 
institutional control over the suppliers' behaviour in 
terms of their frequency, scheduling and routing has 
a profound effect on the users' modal choices. 
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Chapter Four 
The Nature and Characteristics of the Passengers 
and Their Trips 
This chapter will concentrate on the residual 
importance of the socio-economic variables of the 
users in face of the choice condition monitored by the 
regulatory parties. To address the issue, the 
travelling pattern of the passengers, and the 
residual effect of various attributes on the 
passengers' modal choice will be studied. Indeed, as 
evidenced in the coming sections, the passengers under 
study are actually a group of individuals processing 
distinguisable characteristics from the Hong Kong 
population in general. 
4.1 Socio-economic Characteristics of Passengers 
With reference to the findings of this study, 
passengers travelling between Hong Kong and Shenzhen 
are mostly Hong Kong residents. Overseas Chinese, 
foreigners of Chinese descent and compatriots from 
Macau and Taiwan and foreigners only account for a 
small part (less than 1%) of the total number of 
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visitors to and from Shenzhen. 
Most passengers are comparatively young with 
more than 85.1% below the age of 48 and a large 
fraction belonging to the age group from 28 to 37 
( F i gu re 4. 1) . 
Figure 4.1 Age Structure of The Passengers 
28 - 37 (39.6%) 
38-47 (21.1 %) 
source: The SUIVey Data 
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18-27 (24.3%) 
68 or above (0.5%) 
58-67 (5.4%) 
48-57 (9.1%) 
As shown in Figure 4.2, 84.2 % of the passengers 
stated they have received secondary education or 
above. And 30.7% stated have completed tertiary 
education. On the other hand, 16.2% of the population 
age 15 and over in Hong Kong received tertiary level 
of education (Census and Statistics Department, 1992). 
Thus, it shows that the passengers are a group of 
people who are more educated than the general public. 
Figure 4.2 Education Attainment for The Passengers 
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Below PrimaI)' Primary Secondary Tertiary or Above . 
~ The Passengers ~ Hong Kong Population 
source: The Survey Data; Hong Kong 1991 Population Census Summary Results. 
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From the study's findings, clerical 
work, services provision (e. g. sales, insurance, 
bank), production labour, self - running business, 
professional (e.g. accountants, doctors, engineering 
technicians) and management personnel are the major 
types of passenger's occupation. 10.1% of the 
passengers under the survey is self-employed. Such 
figure is high compared to only 5.4% 
popul at i on in Hong Kong (Census 
Department, 1992). 
of the working 
& Statistics 
In the meantime, the passengers under survey 
have been shown to have a relatively high income per 
month. In 1991, there is about 27.6% of the working 
population in Hong Kong obtaining monthly salaries 
below HK$ 4,000. And 55.1% falls into the salary 
range from 4,000 to 9,999. (Census & Statistics 
Department, 1992) However, only 6.1% and 42.2% 
respectively of the passengers are classified into 
the corresponding salary groups (Figure 4.4). There 
is a large portion (16.8%) of passengers whose salary 
is as high as 19,000 o~ above per month. Conversely, 
5.1% is recorded for the working population in Hong 
Kong (Census & Statistics Department, 1992). 
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source: The Survey Data 
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The presence of such a large proportion of the high 
income group is to a certain extent a result of the 
existence of passengers who are self-employed. 26% of 
the high income group runs business by themselves 
( Tab 1 e 4. 1) . 
Table 4.1 
Occupation 
occupation and Monthly Salary 
of The Travellers 
(% ) 
Salary Range 
1 2 3 4 5 6 7 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Production / 
Labour 4.2 22.5 25.0 17.6 14.3 5.0 3.0 
Clerical 5.6 34.9 18.7 14.3 7.1 8.3 4.0 
Professional 3.2 10.1 16.6 11.0 20.4 20.1 25.0 
Managerial 1.0 7.0 14.0 20.9 22.5 25.0 25.0 
Service 2.8 17.8 18.5 20.9 10.7 33.3 14.0 
Self-employed 1.1 3.7 5.6 13.1 19.6 8.3 26.0 
Housewife 43.1 1.6 1.0 
Student 16.7 0.8 1.1 
Retired 13.9 0.8 
Unemployed 2.8 1.6 
Others 5.6 0.8 1.1 5.4 2.0 
(e. g . civil service) 
Salary Range 
1 Below 4000 4 10000 - 12999 7 19000 or Above 
2 4000 - 6999 5 13000 - 15999 
3 6999 - 9999 6 16000 - 18999 
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4.2 Passengers' Trip Purposes, Origin and 
Destinations 
More often, the passengers' duration of 
their trips in Shenzhen is not very long. 74.1% of the 
passengers spends 0.5 to 2 days on each trip to 
Shenzhen (Table 4.2) . 
Table 4.2 Duration of Stay 
Day Cum % 
. 5 24.0 24.0 
1.0 28.7 52.7 
1.5 2.5 55.2 
2.0 18.9 74.1 
2.5 3.8 77.9 
3.0 9.1 87.1 
3.5 1.3 88.3 
4.0 4.7 93.1 
4.5 
· 3 93.4 
5.0 1.3 94.7 
6.0 
· 3 95.0 
7.0 2.8 97.8 
10.0 
· 6 98.4 
14.0 
· 3 98.7 
15.0 
· 3 99.1 
30.0 
· 3 99.4 
60.0 
· 3 99.7 
180.0 
· 3 100.0 
------- - - - - - - - -
Total 100.0 100.0 
Although the travelling frequency of passengers 
varies ranging from 2 to over 250 for the past 12 
months, there is 83.7% of -them visiting Shenzhen 
less than 50 times in the past year. Among them, 
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about 60% made trips to Shenzhen fewer than 10 times a 
year (Figure 4.5) . 
The study's findings clearly show that business 
transaction, work, affinity or sightseeing are the 
common purposes for the travellers (Figure 4.6). Owing 
to the adoption of the Open Policy by the Chinese 
government, the economic growth rate of SEZ has become 
high and an encouraging investment environment has 
been provided to foreign investors. Much of foreign 
capital is channelled into areas such as real estate, 
tourism, and manufacturing. Thus, frequent travelling 
between Hong Kong and Shenzhen is necessary for the 
parties concerned. Usually, their trips are relatively 
short. Those visiting for work or business may prefer 
a shorter stay in Shenzhen because they are frequently 
required to continue their work in Hong Kong after 
returning. Thus, time-saving is very important. It is 
a common practice for them to go back and forth in 
half a day's time. 
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Figure 4.6 Trip Purposes 
Tourism (35.0%) 
~~IIII~ Business (15.5%) 
Others * (3.5%) 
Affinity (19.2%) 
source: The SUIVey Data 
• e.g. medical or ancestoral visiting 
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The majority of trips to Shenzhen is generated 
locally and only 0.6% is originated from foreign 
countries including Taiwan and Macau. The trip origins 
are widely distributed over Hong Kong Island (Causeway 
Bay, Central, Wanchai, Admiralty, Aberdeen, Chaiwan, 
North Point, Sheung Wan and Shau Kei Wan), Kowloon 
(Mongkok, Kowloon Tong, Hung Horn, Wong Tai Sin, Shum 
Shui Po, Cheung Sha Wan, Lai Chi Kok, Yau Ma Tei, 
Jordan, Kwun Tong and Tsim Sha Tsui) and the New 
Territories (Tuen Mun, Tsuen Wan, Yuen Long, Fanling, 
Shatin, Taiwan, Tai Po, Sheung Shui and Kwai Chung) 
(Table 4.3). 50% of trips is generated in Kowloon and 
followed by trips originally from the New Territories 
(32.4%) and Hong Kong Island (17%). The small number 
of trips generated from Hong Kong Island is relating 
to the geographical distribution of the population. As 
the population living in Hong Kong Island steadily 
remained at 22-24 % of total population from 1981 to 
1991 (Figure 4.7) which was small when compared with 




Figure 4.7 Geographical Distribution of The Population in Hong Kong 
1981 - 1991 
1981 1991 
~ Hong Kong Island ~ Kowloon 
~ Ne\\! Territories ~ Marine 
source: Reports on Population Census, Census and Statistics Department 
Generally, not all places in Shenzhen invite 
equal attention from the travellers. Very often, their 
trip destinations are concentrated either on the 
industrial and commercial zones or resort points 
(Table 4.4) 
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For instance, the three board industrial 
regions: the Shenzhen SEZ (especially around the 
Shenzhenshiqu), the Shekou Industrial Zone and its 
surrounding areas like Nantou, Nanyuan, Nanshui, 
Wanxia, Shuiwantou, and industrial districts in Baoan 
county including Shajing, Pinghu, Buji, Longgang, and 
Henggang have attracted many travellers. This 
situation is most obvious on weekdays as many Hong 
Kong workers and manufacturers make their work trips 
to Shenzhen. Data from Table 4.5 clearly shows that 
41.3% of trip on weekdays is attributed to the work 
trips. The figure is further higher when taking the 
business trips which occupies 20.1% of the total trip 
on weekdays into account. 
Shenzhen Reservoir, at northeast of Shenzhen 
Town, Xili Reservoir and Bijia Shan Silver Lake, at 
northwest of Shenzhen Town, Chiwan Beach lying to the 
southern tip of Shekou Peninsula, Meisha Beach towards 
the eastern end of the SEZ and Xichong Beach at the 
eastern end of Dapeng Wan and Yulu Hot Springs outside 
the SEZ are the common places for sight-seeing and 
pleasure. Furthermore, the development of "Splendid 
China", "China Folk Culture Village", "Azalea Mountain 
Park", "Mini World's Scenery Park", and Shenzhen Bay 
Hotel have made them places of attraction to those 
admiring Chinese culture and exquisite craftsmanship. 
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Table 4.3 The Trip Origins 
Places 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(A) Hong Kong 
Central & 
Admiralty & Wanchai 
Causeway Bay 
Sheung Wan & 
Kennedy Town 
North Point & 
Shau Kei Wan & 
Quarry Bay & 






Lai Chi Kok & 
Mei Foo 
Shum Shui Po & 
Cheung Sha Wan 
Mongkok 
Kowloon Tong & 
Lok Fu 
Wong Tai Sin 
Choi Hung & Kln.Bay & 
Diamond Hill 

















(cont 'd. ) 
Table 4.3 The Trip Origins 
Places % 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(B) Kowloon 
KIn. City & 
Ho Man Tin & Tokwawan 
Hung Horn & Whampoa 
Yaumatei 
Jordan 
Tsim Sha Tsui 
Sub-Total: 





































Table 4.4 The Trip Destinations 
Places ~ o 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(A) Within Shenzhen SEZ 
Shenzhen Centre 
Man Kam To 
Sha Tau Kok 









































Table 4.4 The Trip Destinations 
Places % 
- - - - - - - - - - - - - - - - - - ,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -





















Table 4.5 Trip Purposes By Time Periods 
(% ) 
Weekdays Weekends Longweekends 
Business 20.1 19.8 8.2 
Home 1.0 5.7 0.9 
Tourism 15.8 34.9 52.8 
School 1.0 
Affinity 16.8 16.0 22.7 
Work 41.3 18.9 14.5 
Others* 5.0 4.7 0.9 
* include medical and ancestor-visiting 
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Apart from these, certain trips to Shenzhen are 
terminated at Guangzhou, Dongguan, and Weizhou which 
are beyond the Shenzhen boundary. It is not difficult 
to understand the occurrence of such transit journeys 
in and around Shenzhen. At present, the booming real 
estates market in such areas attracts a lot of capital 
investment from Hong Kong people. Making trips to 
these areas through Shenzhen is a very common 
practice. Nevertheless, a lion's share of the trips 
made are still destined for Shenzhen. With reference 
to Table 4.4, 
stopped at 
79.9% of trips to Shenzhen is finally 
Shenzhen. While only 20 . 1% are for 
elsewhere. Within the boundary of Shenzhen, a large 
volume of trips is still concentrated in the SEZ, 
rather than in other parts where economic and 
manufacturing development are less prosperous. 
To conclude, passengers travelling between Hong 
Kong and Shenzhen are highly selective from the 
population of Hong Kong. They are comparatively young, 
more educated and have h~gh monthly income. Generally, 
they are entrepreneurs, traders, investors, service or 
manufacturing workers, managerial and professional 
personnels. The trips they made are usually short and 
for the purpose of affinity, tourism, business and 
work. Resort sites, industrial bases and manufacturing 
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centres are their common destinations. 
4.3 The Characteristics of Cross-border Trips 
4.3.1 Number of Transfers, Station Accessibility 
and Fare 
Referring to the data analysis in Chapter 3, 
the number of transfers, station accessibility, and 
fares have been found with only minor contributions 
in discriminating among various user groups. It 
indicates that they are of less importance for 
passengers' choice decisions. The reason for that 
situation is largely due to the fact that the 
between-group difference for the concerning elements 
is not great or the difference of these elements 
perceived by the users is inferior to the other more 
important elements. Though minor in importance, there 
are still of potential importance especially if the 
cross-border environment is to be relaxed. 
As depicted in Table 4.6 most of the through bus 
and ferry users have two-stops throughout the entire 
journey, while railway users are required to take one 
more transfer before reaching their final 
destinations. But its effect on explaining the 
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passengers' modal preferences is not as large as 
initially thought (that shown in previous statistical 
analysis) . 
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Such phenomena can be explained by the trip 
purposes. Generally, the chief objective of the 
majority of the railway users (39.2%) is to visit 
their friends or relatives in Shenzhen (Table 4.7). 
The places they visited may be less accessible and not 
serviced by the railway. Thus, the users are required 
to take one more transfer after getting off the train. 
Unlike the train riders, most of the through bus users 
cross the border for p~easure (65%) and those using 
ferry services to Shenzhen travel for business and 
work (58.7%). The information from Table 4.9 shows 
that through bus companies usually locate their set-
down points near or at the tourist sites such as XiIi 
Lake, Honey Lake, Riverside Restaurants, Shenzhen Bay 
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Hotel and etc. Such door-to-door services allow the 
travellers directly to reach their target 
destinations without taking additional transfers. 
Similar to that, ferry takers seldom take an extra 
trip after docking since most of them regard the 
Shekou industrial region or its surrounding places as 










































































Table 4.9 Location of Pick-up and Set-down Points 
for Travel Services to Shenzhen 
Company Name 
(A) Train Services 
Kowloon-Canton Railway 
(B) Ferry Services 
H. K. Yaumati Ferry 
China Merchants Travel 
Hong Kong Parkview Group 
(C) Coach Services 
Motor Travel Company 



















































Table 4.9 Location of Pick-up and Set-down Points 
for Travel Services to Shenzhen 
Company Name 
(C) Coach Services 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Ltd. 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 
Shum Yip Travel Co. Ltd. 







Tsim Sha Tsui 
Kowloon Tong 
Causeway Bay 



















































Table 4.9 Location of Pick-up and Set-down Points 
for Travel Services to Shenzhen 
Company Name 
(C) Coach Services 
Guangdong CO-International 
Travel Service Ltd. 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 








Tsim Sha Tsui 
Jordan 






































(cont 'd. ) 
Table 4.9 Location of Pick-up and Set-down Points 
for Travel Services to Shenzhen 
Company Name 
(C) Coach Services 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 









Wong Tai Sin 
Tak Tin 




























Data from Table 4.3 indicates that nearly all 
the trips generated are originated from Hong Kong and 
their distribution widely spread over Hong Kong 
Island, Kowloon and the New Territorities. The pattern 
of trip generation is similar for different groups of 
users. Most of users regardless of which modes have 
make trips originated from Kowloon. 45.6% of rail 
trips, 46.7% of ferry trips and 59% of throughbus 
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trips are generated from Kowloon (Table 4.10). In 
comparison, the number of trips generated from Hong 
Kong side is the least. 
Understanding the pattern of trip generation 
is essential for studying the effect of station 
accessibility on passengers' modal behaviour. 
To cater for the need of the passengers, the 
KCRC and the through bus companies also set up 
numerous pick-up points distributed widely and easily 
accessible to the users. 
110 





- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(A) Hong Kong 
Central & 
Admiralty & Wanchai 
Causeway Bay 
Sheung Wan & 
Kennedy Town 
North Point & 
Shau Kei Wan & 
Quarry Bay & 






Lai Chi Kok & 
Mei Foo 
Shum Shui Po & 
Cheung Sha Wan 
Mongkok 
Kowloon Tong & 
Lok Fu 
Wong Tai Sin 
Choi Hung & Kln.Bay & 
Diamond Hill 
Kwun Tong & Lam Tin 
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4.0 2.5 1.0 
3.2 2.2 3.0 
4.0 3.2 4.5 
4.0 3.3 4.5 
1.2 1.5 0.5 
3.3 
2.0 2.5 0.5 
18.4 18.5 14.0 
0.8 4.3 3.0 
3.2 5.4 7.0 
6.4 8.7 7.0 
1.6 2.2 4.0 
2.4 2.2 4.0 
7.2 4.2 7.0 
8.8 6.5 9.0 
(cont 'd. ) 




Kln. City & 
Ho Man Tin & Tokwawan 
Hung Horn & Whampoa 
Yaumatei 
Jordan 
Tsim Sha Tsui 
Sub-Total: 









































































As previously mentioned in Table 4.9, there are 13 KCR 
stations located respectively in Hunghom, Kowloon 
Tong, Mongkok, Tai Wai, Shatin, Racecourse, Fo Tan, 
University, Tai Po, Tai Wo, Fanling, Sheung Shui and 
Lowu to serve those passengers who are far from these 
stations, efficient feeder bus services have been 
provided by the KCRC since 1986. A network of new 
maxi cab routes has also been introduced to provide 
feeders to the stations. Furthermore, the train can be 
helped by interchanges with other operators, for 
instance, Mass Transit Railway (MTR). The Kowloon Tong 
station is the nodal point among KCR, MTR and feeder 
buses. Similarly, the through bus operators have 
located their stations in such areas as: Admiralty, 
Tsim Sha Shui (China Hong Kong City), Kowloon Bay (Kai 
Tak Airport), Shatin (City One Plaza), Jordan, 
Mongkok, Tsuen Wan (Town Hall), Shek Kip Mei, Nam Tin, 
Yau Tong, Kwai Chung, Tuen Mun, Sheung Shui, Hunghom, 
Kowloon Tong, and Yuen Long. In terms of the areal 
extent, the throughbus stations have a larger 
coverage. Although there are only two stations in 
Tsim Sha Shui (China Ferry Terminal) and Sheung Wan 
(Macau Ferry Terminal) for ferry users, the station 
accessibility for the ferry users is not seriously 
affected. As indicated in Table 4.11, it seems a 
common phenomenon that a majority of the travellers 
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regardless of which mode they have taken are required 
to take a transit service for reaching the pick-up 
points concerned. There is no significant evidence 
indicating that the ferry travellers need to take more 
transfers for their trips to the ferry terminals than 
the rest. 
Table 4.11 The Number of Transfers 
Required For Passengers' Arrival 















Unlike the elements regarding station 
accessibility and the transfer number, the difference 
in fares among the three alternative modes is large. 
As listed in Table 4.12, the train fare is the lowest. 
The maximum travelling cost for an adult ordinary 
class ticket is HK$ 23.50 for a single journey at the 
end of 1991. While the ticket cost for the through bus 
and the ferry services is as high as or over HK$ 
100.0 for a single trip. Besides, the contrast is more 
obvious when compared to the fare on long weekends as 
through bus companies will adjust the fare according 
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to the travel demand. More often, the price will rise 
by HK$ 20 or more. 
Nevertheless, upon thorough investigation, the 
other side of the 'picture can be seen. On believing 
that the ticket cost is proportional to the journey 
distance, the ferry fare is removed from the 
comparison as its destination is quite different from 
that of the other two modes. 
Owing to the different service routes offered by 
various through bus companies, the prices of tickets 
may vary. But one consistent point is that most of the 
companies will make a route to Lowu and the price for 
a single journey to Lowu is in the range of HK$ 20.0 -
55.0 at the end of 1991. Using the figure in Table 
4.12, the average price for the ticket of the listed 
companies is HK$ 38.3 which is higher than the 
price of the ordinary class train ticket but lower 
than that of the first class train ticket (HK$ 47.0). 
Therefore, the difference between the price is not as 
large as commonly believed. Although the fare has 
undergone certain incr~ases in early 1993 (Table 
4.13), the situation still remains the same. 
115 
Table 4.12 Price List Per Single Trip on Weekdays 
for the Concerning Transportation Modes 
at the end of 1991 
Company Name Price (HK$) 
(A) Train Services 
Kowloon-Canton Railway 14.5 - 23.5 * 
(B) Ferry Services 
H. K. Yaumati Ferry 55.0 - 76.0 
China Merchants Travel 55.0 - 76.0 
(C) Coach Services 
Motor Travel Company 
of Guangdong and 
Hong Kong 
Citybus 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Ltd. 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 
Shum Yip Travel Co. Ltd. 
Da Sing Development Co. 
Guangdong Co-International 
Travel Service Ltd. 
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35.0 - 55.0 
50.0 - 130.0 
40.0 - 55.0 
30.0 - 60.0 
40.0 - 50.0 
20.0 - 40.0 
30.0 - 50.0 
40.0 - 95.0 
50.0 - 130.0 
45.0 - 65.0 
35.0 - 70.0 
(cont 'd. ) 
Table 4.12 Price List Per Single Trip in Weekday 
for the Concerning Transportation Modes 
at the end of 1991 
Company Name 
(C) Coach Services 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 
Tai Tak Motor Co. Ltd. 
* ordinary class ticket 
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Price (HK$) 
50.0 - 120.0 
20.0 - 40.0 
40.0 - 50.0 
40.0 - 50.0 
55.0 - 65.0 
45.0 - 65.0 
20.0 - 40.0 
40.0 - 80.0 
40.0 - 55.0 
Table 4.13 Price List Per Single Trip on Weekdays 
for the Concerning Transportation Modes 
in the early 1993 
Company Name Price (HK$) 
(A) Train Services 
Kowloon-Canton Railway 15.5 - 27,.0 * 
(B) Ferry Services 
H. K. Yaumati Ferry 69.0 - 94.0 
China Merchants Travel 69.0 - 94.0 
Hong Kong Partview 163.0 - 263.0 
Group* 
(C) Coach Services 
Motor Travel Company 
of Guangdong and 
Hong Kong 
Citybus 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Ltd. 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 
Shum Yip Travel Co. Ltd. 
Da Sing Development Co. 
Guangdong Co-International 
Travel Service Ltd. 
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35.0 - 55.0 
60.0 - 140.0 
40.0 - 55.0 
30.0 - 60.0 
40.0 - 50.0 
50.0 - 80.0 
30.0 - 50.0 
40.0 - 95.0 
60.0 - 140.0 
45.0 - 65.0 
40.0 - 55.0 
(cant' d. ) 
Table 4.13 Price List Per Single Trip on Weekdays 
for the Concerning Transportation Modes 
in the early 1993 
Company Name 
(C) Coach Services 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 
Tai Tak Motor Co. Ltd. 
* ordinary class ticket 
Price (HK$) 
50.0 - 120.0 
50.0 - 80.0 
40.0 - 50.0 
40.0 - 50.0 
55.0 - 65.0 
45.0 - 65.0 
50.0 - 80.0 
40.0 - 60.0 
40.0 - 55.0 
** the ferry service commences in 1992. 
4.3.2 Convenience, Time and Comfort 
Increasingly, the convenience of ticket sales 
outlets is regarded as the fundamental strategy of 
many operators to attract more users for their modes. 
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For instance, the KCRC has installed many automatic 
ticket vendors and opened abundant counters in 13 
stations catering to the varying needs of the users. 
Similarly, the throughbus companies, especially those 
large and well-established ones offer their users 
special devices for ticket purchasing. Apart from 
enabling the users to buy the ticket from various 
offices, Citybus, for instance, allows the users to 
obtain tickets from different tourist agencies (e.g. 
China Travel Service, Kee Kwan Travel and Wah Nam 
Travel). Besides certain amount of tickets are 
distributed by the Mass Transit Railway Travel 
Services Centre and Ticketmate Sales Outlets. Thus, 
the coverage of tickets sales outlet has been extended 
to Wanchai, Central, Admiralty, Northpoint, Causeway 
Bay, Taikoo in Hong Kong side; Mongkok, Tsim Sha Tsui, 
Cheung Sha Wan, Kwun Tong l Wong Tai Sin in Kowloon; 
Tsuen Wan, Tai Po, Yuen Long in the New Territorities. 
Moreover, phone booking is also available. The Motor 
Transport Company of Guangdong and Hong Kong Limited 
(MTC) serves as the other concrete example possessing 
abundant outlets. Not only has it got 20 
branches, but also some famous department stores 
and tourist companies have its counters installed. The 
ticket sales outlets of the other coach bus companies 
can be referred to Table 4.14. Similarly, ferry 
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tickets can also be easily purchased at the 
Ticketmate Sales Outlets in various MTR stations, 21 
branches of China Travel Service, and the offices of 
Hong Kong Yaumati Ferry and China Merchants Travel. On 
comparing the three modes in terms of the number of 
outlets and the areal extent of their coverage, the 
through bus company is much more superior. 
Nevertheless, most of travellers still find railway 
tickets easier to buy due to the fact that the office 
hours of the KCR are much longer than that of the 
tourist agencies which is usually confined in the 
period of 9 am to 5 pm. Moreover, the location of 
tourist agencies may be less well-known than the KCR 
stations. Moreover, trains do not sell their tickets 
in advance so that everybody stands an equal chance, 
but to the coaches, advance booking is possible. In 
order to do so, patrons might have to incur two trips 
instead of one. One for buying the tickets in advance 
whilst the other being the trip itself. 
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Table 4.14 Location of Sale Outlets 
Company Name 
(A) Train Services 
Kowloon-Canton Railway 
(B) Ferry Services 
H. K.Yaumati Ferry 
China Merchants Travel 
Hong Kong Parkview Group 
(C) Coach Services 
Motor Travel Company 















































Aberdeen Kwun Tong 



















(cont 'd.) , 
Table 4.14 Location of Ticket Outlets 
Company Name 
(C) Coach Services 
Citybus 
Guangdong Hong Kong 
Tours Company 
China International 




Shum Yip Travel Co. Ltd. 
Da Sing Development Co. 
Guangdong Co-International 
Travel Service Ltd. 








Kee Kwan * 
Causeway Bay 









































(cont 'd. ) 
Table 4.14 Location of Ticket Outlets 
Company Name 
(C) Coach Services 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 
Tai Tak Motor Co. Ltd. 
* Kee Kwan : 
Outlet 
Tsimshatsui 
Shek Kip Mei 
Tsuen Wan 










Wong Tai Sin 
Choi Hung 
Sau Mau Ping 
Shun Lee 












Tsim Sha Tsui, Cheung Sha Wan, Mongkok, Wong Tai 
Sin and North Point. 
China Travel Service (HK) Ltd. 
Central, Wanchai, North Point, Shau Kei Wan, 
Aberdeen, Mongkok, Yau Ma Tei, Prince Edward, Hung 
Horn, Kwun Tong, Sham Shui Po, Tsim Sha Tsui, Kowloon 
KCR Station, Tsuen Wan, Yuen Long, Shatin and Tai 
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Wah Nam Travel Service Ltd. 
Kowloon Bay, Mongkok, Kwun Tong, Central, Wanchai, 
North Point, Tsuen Wan, Tai Po and Yuen Long. 
MTR Travel Services Centre : 
Tai Koo, Causeway Bay, Admiralty, Central, Tsim Sha 
Tsui, Mongkok, Tsuen Wan and Kwun Tong station. 
Ticketmate Sales Outlet 
Wanchai, Causeway Bay, Tsim Sha Tsui, Mongkok and 
Kwun Tong. 
With regard to travelling time, it is quite 
prominent that rail transport can offer the fastest 
journey. Travelling from Kowloon to Lowu station took 
45 minutes in 1991. The journey has been further cut 
to 37 minutes at present. For the ferry journey to 
Shekou, the travelling time per single trip is roughly 
55-60 minutes, a little bit longer than the rail trip. 
For the through bus journey, it is difficult to get a 
consistent journey time for the various companies as 
the designation of travelling lines and the location 
of pick-up points and set-down points vary among 
different operators. But as a rough estimation, the 
journey time will take 60, 90, and 120 minutes from 
Tsim Sha Tsui to Lowu Downtown, Shenzhen Bay and 
Shenzhen Airport respectively. Thus, rail transport is 
still the fastest mode among the three modes. 
The reason for comfort being an important 
criterion for explaining the pattern of travellers' 
preference is the fact that many travellers have a 
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lot of large and bulky luggages on their journeys, 
especially for those whose trips are aimed at visiting 
their friends and relatives. Therefore, a comfortable 
environment is essential for them. Besides, many 
business travellers reported that a cosy environment 
with good air-ventilation and sufficient room 
provision is a necessity because they hope to study 
certain documents or take a rest before dealing with 
their businesses clients. Among the three 
transportation modes, through bus services can cope 
with such a requirement as it can guarantee a seat 
for each passenger and self-adjusted ventilation 
systems are frequently provided. Thus, through bus 
services are regarded as the most comfortable. Railway 
transport, on the other hand, is criticised for being 
the most uncomfortable especially during period of 
long weekends or peak hours, because it is commonly 
short of seats, making many travellers stand in the 
carriage for the whole journey. According to a study 
commissioned by three district boards (Shatin, Tai Po 
and North District), about 40% of KCR passengers is 
fed up with being crammed into crowded trains. Ms 
Catherine Chiu Chu-hing, City Polytechnic lecturer in 
the Department of Applied Social Studies, carried out 
a study on this, said:" The survey showed quite a high 
level of dissatisfaction with the services" (South 
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China Morning Post, June 17, 1991). 
To conclude, although contributions to the final 
decision on travellers' modal choice by these 
variables are far from dominant when compared to the 
attributes concerning departure frequency and time 
used in immigration/customs procedure mentioned below, 
it is worthwhile noting that the three modes are by no 
means homogenous in terns of travelling time, 
conveniencce and comfort. 
4.3.3 Departure Frequency and Return Trips 
As a mass transit transportation, the railway 
provides a greater departure frequency for the users. 
As illustrated in Table 3.9 in Chapter 3, the 
frequency of rail services is over 100 times more 
than that of the other modes at its most extreme. 
In general, there are 6 trains each direction per hour 
per day. Additional services are arranged during the 
peak periods. In compari~on, the through bus and ferry 
services can provide a limited number of frequencies 
for its users. Roughly estimated from the data stated 
before, departure frequency of the mentioned coaches 
operators and ferry suppliers range from 1 to 8 in 
one direction per day (except one company) . 
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The service can further be differentiated when 
the passenger capacity of their carrier is taken into 
account. The railway can carry 4,000 passengers per 
train and can accommodate 6,000 at its maximum (KCRC, 
1991). On the contrary, the carrying capacity of the 
other two modes ranges between 30 and 266. In 
addition, both rail and ferry services can offer 
their users a flexible travelling schedule. By 
contrast, the through buses have to confine their 
services to a certain period in the mornings and the 
evenings. As shown in Figure 4.8-4.9, the peak periods 
of coach crossing the border are in 7:00-9:00 a.m. in 
northbound direction and 4:00-6:00 p.m. in southbound 
direction. The number of coach crossing in the peak 
periods accounts for 67% of the total number of coach 
traffic in northbound direction and 55% in southbound 
direction. The average number of coaches crossing the 
border outside the said periods is only 2-3 in 




Figure 4.8 Coach Counts for the Lokmachau and Mankamto Crossings 
(Northbound Direction) 
07;0008:0009;00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:0018:00 19:0020:0021:00 
TIME 
~ LMC ~ MKT -e- Total 











07:0008:0009:00 10:00 11:00 12-00 13:00 14:00 15:00 16:00 17:00 18:00 19:0020:0021:00 
TIME 
~LMC ~MKT 1J- Total 
source: Wilbur Smith Associa tea 
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Table 4.15 Passenger Capacity Per Carrier 
for the Concerning Transportation Modes 
Company Name Number 
(A) Train Services 
Kowloon-Canton Railway 4 000 
(B) Ferry Services 
H. K. Yaumati Ferry 100 - 107 
China Merchants Travel 100 - 107 
Hong Kong Parkview Group 266 
(C) Coach Services 
Motor Travel Company 
of Guangdong and 
Hong Kong 
Citybus 
Guangdong Hong Kong 
Tours Company 
China International 
Hoi Tai Tours Ltd. 
Intercontinental 
Hired Cars Ltd. 
Fujian Travel 
Fruger Company 
Shum Yip Travel Co. Ltd. 
Da Sing Development Co. 
Guangdong Co-International 
Travel Service Ltd. 
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37 - 44 
94 
40 - 45 
15 - 30 





40 - 60 
45 
(cont' d.) 
Table 4.15 Passenger Capacity Per Carrier 
for the Concerning Transportation Modes 
Company Name Number 
(C) Coach Services 
Miramar Hotel & Investment 
Company 
Tai Tat Motor Co. Ltd. 
Chi Keung Shenzhen 
Development Ltd. 
Hua Min Tourism 
Automobile Transport Co. 
Ltd. 
Guangzhou (H.K.) Coach 
Tour Service Ltd. 
Eternal East Towards Tour 
Co. Ltd. 
Trans-Island Limousine 
Service Co. Ltd. 
Wing Lee (Kong Shum) 
Transportation Ltd. 




40 - 50 
40 - 50 
45 
40 - 60 
40 
40 - 60 
40 - 60 
Based on the findings of this study, 87% of the 
respondents has criticised that the departure 
frequency from Shenzhen to Hong Kong in the mornings 
is too low, and the arrival schedule to Hong Kong in 
the afternoon is too early for their return journeys. 
Referring to the study's analysis, 46% of the through 
bus riders and 20.7% of the ferry passengers have 
shifted to other modes of transport (usually the 
train) for their return journeys (Table 4.16). 
Compared to the figure for the railway (i.e. 2.4%), 
their figures are extraordinarily high. Thus, such a 
rigid schedule and insufficient supply monitored by 
the regulatory parties presents a constrained choice 
condition for the travellers which affects travellers' 
modal preferences. 
Table 4.16 Passengers' Mode-Choice for 
Their Return Trips 
Trips Returning from Shenzhen to Hong Kong 
Trips 
Setting Railway Ferry Bus % 
off 
from Railway 97.6 2.4 100 
Hong 
Kong Ferry 1.1 79.3 19.6 100 
to 
Shenzhen Bus 44.0 2.0 54.0 100 
source: survey data 
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4.4 Immigration Procedure and Check In-Out Time 
As stated in Chapter I, arrival/departure 
travellers are required to pass through the control 
points set up by the Hong Kong governme~t on the Hong 
Kong side and the Chinese government on the Chinese 
side. Along the borderline, five control points namely 
Lowu, Lokmachau, Mankamto, Shataukok and Shekou are 
installed. The railway passengers are required to pass 
through the Lowu control point, while the through bus 
riders are required to go through anyone of the three 
control points installed at Lokmachau, Mankamto and 
Shataukok. Ferry passengers must go to the Shekou 
control point. Because of this arrangement, the time 
incurred in the immigration and customs procedures 
varies among the users of the different transportation 
modes. From the study's findings (Table 4.17), the 
average processing times (queuing time included) for 
railway, ferry and through bus users are 52.4, 16.6 
and 29.5 minutes, res~ectively. Thus, the average 
processing time for the railway passengers is much 
longer. It is about 3.2 times that of the ferry 
passengers and 1.8 times of the through bus rider. 
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Table 4.17 Time Used in Check In - Out 
(% ) 
Time (Mins) Railway Ferry Through Bus 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 - 20 14.2 80.6 35.9 
21 - 40 31.6 17.7 47.0 
41 - 60 36.3 1.7 16.0 
61 - 80 3.7 1.1 
81 - 100 5.0 
101 - 120 5.0 
121 - 140 0.5 
141 - 160 1.2 
161 - 180 1.7 
201 or above 0.8 
Total 100.0 100.0 100.0 
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Chapter Five 
Trip Direction and Weekday/Weekend Variations 
Generally, in a free-choice condition, travel 
demand and supply are in equilibrium status. In other 
words, the users will have their demand in response 
to the various service levels on one hand. The 
supplier, on the other hand, will also adjust its 
provisions and levels of services according to the 
users' travel behaviour. These inter-adjustment 
processes are dynamic in nature and vary under 
different time periods and trip directions. In this 
study, however, the supply-demand equilibrium status 
is violated and disturbed. The modal choice condition 
for the passengers to and from Shenzhen is constrained 
by the cross-border regulatory authorities through 
licencing of the coaches and ferries and restrictive 
immigration procedures at control points. Given this 
condition, one can expect that the cross-border travel 
demand and supply process operates specifically, in a 
way distinguished from the free-choice condition. 
The type and number of attributes which are 
found significant in explaining the passenger's choice 
pattern are similar both for northbound and southbound 
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trips (Table 5.1). Age (AGE), sex (SEX), occupation 
(OCCUPATN), licence status (LICE) and duration of stay 
(DUR) virtually carry no influence in explaining the 
passengers' modal choice behaviour as they are 
statistically insignificant (larger than 0.05 level). 
Conversely, processing time for immigration procedure 
(DCHE), departure frequency (DFRE), travelling time 
(DTIM), crowdedness (DCRO), cosy environment (DCOM) 
and convenience in terms of the ease of purchasing 
tickets (DCONV) exert considerable contribution in 
explaining the passengers' choice. Of which, the 
former two are the most important with departure 
frequency dominant in both cases regardless of 
direction. 
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Table 5.1 Wilks' Lambda Value among 
the Three Modes by Trip Direction 
Northbound Southbound 
Wilks' wilks' 
Variable Lambda Signif. Lambda Signif. 
- - - - - - - - ------ ------- ------ -------
AGE .97580 .0532 
* 
.98126 .0735 * SEX .99042 .2208 
* 
.97559 .0530 * EDU .92761 .0000 .96046 .0038 
OCCUPATN .99336 .3515 
* 
.98639 .1509 * SAL .95031 .0003 .95001 .0008 
PURPOSE .96359 .0030 .98222 .0842 * LICE .98473 .0893 
* 
.99553 .5391 * ORIGIN .99980 .9697 
* 
.84349 .0000 
DEST .94759 .0002 .98925 .2250 * TFER .98143 .0527 
* 
.97373 .0254 
DUR .99018 .2123 
* 
.98376 .1044 * FRE .96230 .0624 
* 
.98584 .1398 
* DCHE .55281 .0000 .62950 .0000 
DCOS .95977 .0016 .99026 .0492 
DTIM .83823 .0000 .88796 .0000 
DCRO .89229 .0000 .91777 .0000 
DCONV .85930 .0000 .79011 .0000 
DCOM .88224 .0000 .88196 .0000 
DFRE .50676 .0000 .47257 .0000 
DACC .96151 .0021 .93977 .0002 
DDIR .92550 .0000 .99114 .2929 
* ROTH .97645 .0237 .98508 .0256 
* variables are statistically insignificant at the 
0.05 significance level. 
Nevertheless exceptions are found. Origin 
(ORIGIN) and station accessibility (DACC) are more 
significant for southbound trips and destination is 
comparatively important for trips of the opposite 
direction . 
It is quite rational for travellers to select 
the mode that is close to their destination as it can 
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save much of their time, cost and energy in journeys. 
As shown in Chapter 4, the area inside Shenzhen SEZ 
(Lowu Downtown, Shanbu ·, Yantian, Shekou, Nantou, 
Nanyuan, Honey Lake and Xili Lake) and outside 
Shenzhen SEZ (i.e.Baoan), Guangzhou, Dongguan and 
Weizhou are the common places visited by passengers 
travelling to Shenzhen. These places of destination 
are found correlated to the transport modes being 
used. 89.1% of the travellers who take ferry services 
are destined for Shekou. Similarly, those people who 
wish to visit certain resort sites like "Splendid 
China", "China Folk Culture Village", "Azalea Mountain 
Park", Shenzhen Bay Hotel, Xili Lake, and Honey Lake 
probably select the through bus services. About 74% of 
the through bus users' trips are terminated at these 
resorts sites (Table 5.2). 
Trip origin, on the return journey is of more 
concern to the travellers returning to Hong Kong. In 
this study, about 74.7% of ferry users are originally 
from Shekou. 91.3% of through bus riders come from 
Shenzhenshi, Shenzhen Bay or some resort sites (Table 
5.3). Such figures indicate that the travellers in 
Shenzhen are more likely to choose the mode that is 
close to their trip origin. 
However, one point should be noted is that trip 
origin is not crucial in determining the mode 
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selection for trips from Hong Kong to Shenzhen. The 
same argument can be used for the relationship between 
trip destination and the trip from Shenzhen to Hong 
Kong. This may be attributed to the comparatively 
small areal extent and efficient transport networks 
in Hong Kong. 
Table 5.2 The Destinations of 
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Table 5.3 The Origins of 
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* e.g. Xili Lake, Honey Lake and etc. 
In spite of the above condition, the difference 
still can't be regarded as remarkable to show the trip 
direction effect on creating different choice 
patterns since the Wilks' Lamada value of them are 
very high (over 0.9) . 
In comparison, the time factor imposes greater 
influence on causing variation in the passengers' 
modal choice. 
Based on the value of the Wilks' Lambda of the 
given variables (Table 5.4), age (AGE), sex (SEX), 
education (EDU) , licence ownership (LICE) and salary 
(SAL) are shown insignificant to be good 
discriminators regardless of different periods. The 
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varaibles relating the transport performances like 
departure frequency (DFRE), travelling time (DTIM), 
convenience in obtaining tickets (DCONV), comfort 
(DCOM), station accessibility (DACC), crowdedness 
(DCRO), directness to destination (DDIR) and time 
incurred in immigration procedures (DCHE) are 
important for all periods. Of them, time for 
immigration (DCHE) and departure frequency (DFRE) are 
consistently at the top ranks in terms of importance. 
Travelling time (DTIM), crowdedness (DCRO), 
convenience of buying tickets (DCONV) and comfortable 
environment (DCOM) are at the second ranks. 
Travelling time (DTIM) is for instance found useful to 
explain the weekday trips and crowdedness accounts for 


























Mode-Choice Differentiated by 
Wilks' Lambda Value under 
Different Periods 











































































































































Note: (1) Wilks' Lambda (2) Significance 
* variables are shown significant at the 0.05 
significance level. 
variables with italics figure mean their 
Wilks' Lambda are smaller than 0.85. 
Put the variables into the stepwise selection 
procedure, Discriminant Function Coefficients and 
Wilks' Lambda are obtained which can discuss the 
relative importance of the contribution of the 
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variables to distinguish the passengers' modal choice 




























Mode-Choice Differentiated by 
Standardized Canonical Discriminant Function 
Coefficients under Different Periods 
Weekday Weekend Long Weekend 
( 1) (2 ) (1 ) (2 ) (1 ) (2 ) 
x x .169 .064 x x 
.084 .211 .195 -.170 x x 
x x x x x x 
.082 .115 x x x x 
.113 -.167 .158 -.068 x x 





x x x x x x 





- .057 .286 .162 
x x .184 .017 x x 
.080 .012 .143 .124 .272 -.181 



















x x .333 
* 
- .239 

















* .705 * .424 * .411 
.090 .145 x x x x 
.099 -.330 * x x .295 .178 
x x .139 .188 .305 -.238 






variables are removed after stepwise selection. 
variables are at the top 5 ranks (irrespective 




Canonical Discriminant Functions 























Referring to Table 5.5, the passenger has the 
luxury of taking more variables into consideration in 
making their modal choices for the weekday and 
weekend journeys. For making trips on weekdays and 
weekends, a host of variables including frequency of 
services (DFRE), processing time for immigration 
procedures (DCHE), travelling time (DTIM), comfort 
(DCOM), trip destination (DEST) and origin (ORIGIN), 
crowdedness (DCRO), convenience of ticket purchasing 
(DCONV) , directness to destination (DDIR) and even 
certain variables which are proven statistically 
unimportant (e.g. occupation (OCCUPATN), number of 
transfer (TFER), salary (SAL) and so on) are 
considered by the passenger. By contrast, the 
number of variables to be considered for making the 
long weekend trips is trimmed down by almost one-
third. 
The time effect on the choice pattern can also 
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be reflected in the variety of the variables that the 
passenger considered. Most of transportation 
performance factors, trip nature and socio-economic 
variables like occupation (OCCUPATN), salary (SAL), 
trip purpose (PURPOSE), trip origin (ORIGIN) and 
destination (DEST) are regarded as important in 
accounting for the various passenger's modal behaviour 
on weekday and weekend trips. While only the 
attributes relating the transportation performance are 
taken into consideration for long weekend trips. 
Crowdedness or overcrowdedness (DCRO), is 
actually less significant when considering trips on 
weekdays. But it emerges as a critical element for 
trips on long weekends. Crowdedness seldom occurs on 
through buses and ferries because the passenger 
capacity of each carrier is fixed and will not be 
changed even though the travel demand is great. 
Railway, on the contrary, has no limitation on the 
number of passengers entering the carriage. In the 
peak hour, the carriage is usually filled to capacity 
with passengers. Thus, it becomes an important 
criterion for those who are sick of such conditions. 
Safety (ROTH) is only found to be significant 
when the passenger needs to make modal choices for 
journey on long weekends. In the period of long 
weekends, congestion is frequently present in the 
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train carriages. Crime, chaos and danger easily 
occur. To prevent such trouble, most people are likely 
to choose the ferry or the coach. This is particularly 
true for those who bring along their children and the 
aged on their journeys. 
Departure frequency (DFRE) ranks the first for 
almost all the cases. The situation, however, is 
reversed for the trips on long weekends. Time for 
immigration clearance becomes more important than 
departure frequency. Referring to the findings shown 
in Chapter 4, the number of departure frequency for 
various transportation modes is more or less the same 
regardless different time periods. The supply is 
inelastic to the travel demand. Thus under this 
constrained supply of ferry and coach services, 
passengers may take the availability of service as 
their first criterion to consider. But when the time 
used for immigration clearance is remarkably 
different between long weekend and outside long 
weekend periods. The rank order of these two factors 
reverses. The longest time to complete the immigration 
procedures on weekdays is within 100 minutes. However 
during long weekends, it needs to take over 200 
minutes for the worst case. The travellers may regard 
the speedy immigration procedures as their first 




1 - 20 
21 - 40 
41 - 60 
81 - 100 
Time Used in Check In - Out 














Total 100.0 100.0 100.0 
Table 5.8 
Time (Mins) 
1 - 20 
21 - 40 
41 - 60 
61 - 80 
101 - 120 
201 - above 
Time Used in Check In - Out 
During Weekend Period 
(% ) 
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During Long Weekend Period 
(% ) 
Railway Ferry Through Bus 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 - 20 
21 - 40 
41 - 60 
61 - 80 
81 - 100 
101 - 120 
141 - 160 
161 - 180 






















different transport modes may 
generate different levels of service for their users. 
That is the presence of such differences requires the 
traveller to make a choice among the alternatives. 
This study assumes that passengers select the mode for 
their journeys based on a list of criteria concerning 
socio-economic characteristics, transportation 
performance and immigration procedures. Ideally, they 
should select the mode which can offer them short 
travelling time, low fares, comfort, convenience, high 
frequency, reliable schedule and speedy immigration 
procedures. However, owing to the institutional 
control over the level of services, their choices are 
limited. Instead of considering the various 
148 
attributes, their choices are more affected by 
departure frequency and time in immigration clearance. 
This situation is prominent for long weekend trips. 
Referring to the study's findings, 
the passenger's modal behaviour may be modified in the 
following ways: 
1. In the hope of avoiding time-consuming process at 
the Lowu control point, some train riders may 
shift to use the through bus or the ferry even 
though it results in additional travelling cost 
and transfer time. 
2. To prevent the sell-out of tickets, most of the 
through bus or the ferry users will buy round 
trip tickets. This situation is very common during 
weekend and long weekend periods. Ms Heidi Yip, 
Assistant Travel Manager of Citybus reported that 
about 70% of its passengers will buy round trip 
tickets in these critical periods. However, some 
may not regard this as their favourable choice 
because they are then bound to an inflexible 
schedule. 
3. Owing to the limited "supply of ferry and coach bus 
services, many visitors may take an additional 
transit service after reaching Lowu by the train 
before arriving at their final destination. 
Referring to the study's findings, there is 2% of 
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railway users who are actually destined for 
Shekou. And 8% is destined for resort sites 
including Xili Lake and Shenzhen Bay. 
4. Because of the practice of the quota systems in 
buying train ticket during long weekends, 
passengers occasionally need to buy tickets 
from the black market where the fare is 
unreasonably high. 
S. Cancelling the trip is the passive reaction of the 
passengers towards the constrained and hard choice 
condition. 
Facing with constrained conditions on supply 
and immigration inspection, passengers are willing to 
pay the high fare, to choose an indirect route and to 
put up with additional transfers. This suggests why 
ticket price, directness to destination, number of 
transfer and other selected variables are found 
insignificant to determine the choice pattern of the 
passengers. And the role of passenger in the modal 
choice is trivial. The influence of their role becomes 





Summaries and Discussions 
Before 1978, the Hong Kong-China border 
was characterised by tension and little cross-border 
traffic. Since then, economic integration between Hong 
Kong and South China has been fostered by the 
northward relocation of Hong Kong industries and the 
resumption of entrepot trades. The volumes of cross-
border passengers and vehicle transportation crossing 
the border have respectively escalated to 3.82 million 
(Census and Statistics Department, 1993) and 6.55 
million (Hong Kong Standard, May 11, 1993) in 1992. 
The Secretary for Transport, Mr. Michael Leung Man-kin 
stated that "vehicles crossing the border would rocket 
from 18,000 a day last year, to 52,000 by 2001. In the 
meantime, the number of railway passengers travelling 
across the border would also balloon to at least 45 
million by 1997" (Hong Kong Standard, May 11, 1993). 
In spite of its growing significance, the cross-
border passenger traffic has invited relatively 
limited number of studies either by government or by 
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non-governmental institutions. In due course, this 
study tries to address the issue from perspective of 
users' modal choices. 
An attempt is made in this study to discuss the 
role of regulator, operator and user, to identify the 
relative importance of the various attributes 
including transportation performances, immigration 
procedures, trip nature and socio-economic 
characteristics in determining the passenger's modal 
choice for journeys crossing the border under 
different time periods and under different trip 
directions. 
The study concludes that the passengers 
travelling between the two places are distinguished 
from the Hong Kong population in the manner of their 
education level attained, age, salary and occupation. 
The majority are young and have obtained higher 
education at tertiary level or above. They receive 
relatively high monthly salaries and work as business 
people, salesmen, clerical or production workers, 
managerial and professional personnel. The purposes of 
their trips include business, tourism, social visit 
and work. The trips usually finish within 1 to 2 
day(s) . 
In making journeys between the two places, the 
passengers are required to consider a full range of 
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travel options including when, where and how to 
generate the trips. From the empirical analysis, trip 
direction is not remarkable in affecting the modal 
choice of the passenger. Conversely, the choice 
pattern is found to be related to the effect of 
different time periods. 
Generally, variables concerning socio-economic 
characteristics, trip nature and fare are less 
significant in distinguishing the various modal 
preferences of the passenger. The study's result shows 
that passengers travelling to and from Shenzhen are 
bound to be influenced by the service frequency and 
the time for immigration procedures when they are 
making choices. In order to ensure the ticket 
available and the fast immigration clearance, 
passengers are required to pay the high fares, to 
choose an indirect route and to put up with additional 
transfers and even cancel their trips for the worse 
cases. 
In short, the examination of the attributes 
clearly shows that the passenger's modal choice is 
mainly influenced by the departure frequency and 
immigration procedures. These attributes are 
actually monitored by the supplier and the government 
of both sides. It reveals that the role of the user is 
less significant in determining their own choice for 
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transportation. Their choices are more or less the 
outcome of the governmental and regulatory influences 
over supply services and immigration/customs services. 
6.2 Future Outlook and Areas for Further Study 
As economic interactions between Hong Kong and 
Shenzhen outgrow the existing infrastructure and 
facilities development (Yeung, 1993), the governments 
on both sides of the border feel the necessity to 
regulate the traffic on the border by administrative 
measures of control than seeking solutions by market 
itself. 
Still, topics including the immigration 
procedures in Lowu terminal and infrastructure 
improvement in the three road crossings especially the 
newly established Lokmachau crossing are worth 
discussing so as to enhance the cross-border traffic 
capacity. 
The existing immigration facilities in the Lowu 
control point has already been extended and upgraded, 
but its further extension is not justified as severe 
congestion in the Lowu station is only found in 
exceptional peak periods (personal interview of Mr. 
Wong Hing-wah, public relation officer of Immigration 
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Department) Further expansion will leave these 
facilities idle in most of the times. 
Although the Lokmachau crossing has not been 
fully utilised due to the fact that it is far from 
central Shenzhen downtown. It will be the most 
important land crossing in the near future because it 
has been designed for handling 500,000 passengers and 
50,000 vehicles per day. It is expected to be able to 
relieve congestion at the Lowu control point. 
Moreover, its development has an advantage in linking 
up the New Territories Circular Road, Route Three and 
the Guangzhou-Shenzhen-Zhuhai Superhighway. Thus 
seeking fully-pledged 24-hour operation at the 
Lokmachau crossing has been discussed by the 
government of both sides and it commences round-the-
clock operation in November 1994 with limited 
services after mid-night for goods vehicle only. In 
addition, the Transport Department of Hong Kong has 
announced plans to allow the provision of feeder bus 
service on the 15-30 minutes scheduling basis, 
connecting the cross-border passenger traffic between 
Lokmachau and Huangguang. The fare and the location of 
drop-off/pick up points are still under consideration. 
But the proposed fare is expected to be lower than 
the train in order to attract the passengers to 
utilise the feeder bus service (Hong Kong Standard, 
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September 3, 1994). 
Apart from these, the government of both sides 
now pay more attention on the integrated development 
of highway and railway networks between Shenzhen and 
Hong Kong, and even further to Zhuhai and Guangzhou. 
Highways are planned to upgrade the road connections 
with Guangzhou in the north and Hong Kong in the 
south. "The existing east-west trunk road in Shenzhen 
city has been widened with feeder roads linking to 
Hong Kong's two vehicle border crossings ...... an 
ambitious light rail system linking the western side 
of the city to the international airport at Huangtian 
is under active consideration. The network will hook 
up to Yuen Long in the New Territories, which is being 
served by Hong Kong's existing Light Rail Transit 
system" (Cheng and Mosher, 1992, p.32). 
Under the strategy of North-West Rail Corridor, 
an express passenger railway between Shum Shui Po and 
Lowu via Kam Tin with its branch connecting Yuen Long 
and Tin Shui Wai are scheduled to be completed by 
2001. It is expected to cut the travelling time and to 
alleviate the possible severe congestion at Lowu 
border control points (South China Morning Post, June 
19,1993). 
On the western bank of Zhuhai Estuary, Zhuhai, 
together with Macau has recorded rapid growth in terms 
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of industrial, commercial and residential uses. Their 
need to link up with either Hong Kong or Shenzhen is 
required. The Zhuhai-Hong Kong bridge project consists 
of building a suspension bridge between Zhuhai and the 
Northwest New Territories of Hong Kong has been made 
public but its details are subject to the approval of 
the governments of both sides. The crossing is planned 
for the road traffic initially, but it is probably 
later by a road/rail transportation, connecting the 
traffic with Port Rail Link/Passenger Railway in the 
Yuen Long area. 
The inter-regional traffic is further 
facilitated by the completion of the first phase of 
Guangzhou-Shenzhen-Zhuhai Superhighway and the 
increase of the frequency and scheduling of the 
through train to many Guangdong cities. The through 
train between Foshan and Hong Kong was inaugurated in 
January 1993. Guangzhou-Shenzhen-Zhuhai Superhighway 
is a 302-km highway from Guangzhou to Shenzhen and 
Zhuhai. The first phase was put into operation at the 
end of March in 1994. Mr. Sidney Tungchak Fung, 
assistant director for the international affairs 
division of the Hong Kong General Chamber of Commerce, 
said the superhighway "would capture a large slice of 
the freight market in the Pearl River Delta". Mr. 
Lyndon Rees, managing director of Citybus, said "his 
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firm was already seeking to expand its cross-border 
routes and the superhighway would provide a further 
stimulus" (South China Morning Post, January 7, 1994). 
Added to the first phase, the second and the third 
phase of the superhighway will provide a new outlet 
diverting the existing heavy passenger and freight 
traffic to Shenzhen from Mankamto and Shataukok 
crossings to Lokmachau crossing in the near future. 
To conclude, the current and planned development 
of the interconnected transport networks among 
Guangzhou, Shenzhen, Hong Kong and Zhuhai will make 
them become vertices of the golden triangle in the 
region of South China, in which movement of goods and 
passengers is very convenient. This will cause a 
profound change on the existing travel pattern. For 
example, the current road traffic between Hong Kong 
and Zhuhai is costly, slow and circuitous as there is 
no direct link between two places. The traffic needs 
to pass through Shenzhen before reaching Hong Kong. It 
will impose pressure to the control points along the 
Shenzhen and Hong Kong boundary. Thus, direct 
transport links connecting Hong Kong, Zhuhai and 
Guangzhou will certainly facilitate the growing needs 
and enhance the levels of development of the region. 
The anticipated increase of inter-regional 
transportation integration will thus create a new 
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choice condition, which passengers can have more 
alternatives to consider before making any decision on 
their travel demands. Similarly, the governments 
should start evaluations whether the current highly 
regulated cross-border traffic environment is actually 
to the advantages of the public, the city and the 
region. Indeed, if it is not, deregulation of control 
should be an alternative. Further, deregulation and 
liberalization may be implemented partially, rather 
than wholly. Nevertheless, prior to any concrete 
measures, the problem must be thoroughly researched 
and studied. 
Since Hong Kong will become a Special 
Administrative Region of China from 1st July, 1997 and 
the status quo of both sides is maintained according 
to the Joint Declaration and the Basic Law. This 
implies that the boundary between Hong Kong and 
Shenzhen will continue to exist. The issue of cross-
border traffic will still remain. In sum, this study 
has provided certain insights concerning the 
passenger's mode-choice behaviour under the existing 
highly regulated cross-border transport environment 
and helped to depict and document the general features 
of the cross-border traffic between Hong Kong and 
Shenzhen, but it still . leaves much room for 
improvement and areas for further study. 
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APPENDIX I 
TRANSPORTATION STUDY QUESTIONNAIRE 
Questionnaire No. Location No. 
Date: Time: Weather: 
Selected Mode: Trip Direction: N S 
Respondent's Sex: M F 
Interview's signature: 
I, ___________ , represent the Chinese University of 
Hong Kong to conduct a questionnaire survey concerning 
the passenger's modal choice in travelling between Hong 
Kong and Shenzhen. Your cooperation are highly 
appreciated. 
1. What is your trip origin? 
1 Hong Kong 2 Shenzhen 
code selected: 
2. What is your final trip destination? 
1 Hong Kong 2 Shenzhen 3 others 
code selected: 
please specific for answer 3: 
3. How many trips do you have made to Shenzhen/Hong 
Kong for the past 12 months? 
4. Please clearly trace the places you visited, 
the visiting nature and the transportation modes you 




Place : a b c d e (4 - 8) 
5 . 
6 . 
Nature: a b c 
Mode a b c 
What is the fare price for the 
HK$ 
From your estimation, what 















7. What is the in-vehicle time for the selected mode? 
Mins (21 ) 
i 
8. From your estimation, what is the total travelling 
time (in-vehicle time, walking time and waiting 
time) needed for your single journey? 
Mins (22) 
9. What is the estimative range of time needed for the 
checking in and out procedure? 
Mins (Hong Kong side) (23) 
Mins (Shenzhen side) (24) 
10. What is your trip purpose? 
1 Business 2 Home 3 
4 Study 5 Affinity 6 
7 Others 
coded selected: 




11. How long do you expect to stay/did you stay in your 
destination? 
Day (26) 
12. What factors lead you to select the mode? 
(27) 
13. Please assign a grade in according to its importance 
towards your selected mode. 
With grade 1 representing the most important level, 
while 10 representing the least and 5 representing 
the middle. 
Time for Check In-Out 
_1_1_1_1_1_1_1_1_1_1 (28) 
1 5 10 
Low Transport Cost 
_1_1_1_1_1_1_1_/_1_1 (29) 
1 5 10 
Short Travel Time 
_1_1_1_1_1_1_1_1_1_1 (30) 
1 5 10 
Crowde~ness in Vehicle/Ferry 
_1_/_1_/_1_1_1_1_1_1 (31 ) 
1 5 10 
Convenience(ease of ticket purchasing) 
I 1_/_1_1 1_1_1_1_1 (32) 




1 5 10 
High Frequency 
_1_1_1_1_1_1_1_1_1_1 
1 5 10 
Accessible to Station 
_1_1_1_1_1_1_1_1_1_1 
1 5 10 
Direct to Destination 
_1_1_1_1_1_1_1_1_1_1 
1 5 10 
14. Overall, how would you rate the performance of the 
selected mode? 





code selected: (37) 
15. What can it be improved? 
16. Can you name the transportation modes that 
passengers can use to travel between Hong Kong 
and Shenzhen? 
1 Through bus 2 Ferry 3 Railway 4 Other 
code selected: 
please specific for answer 4 : 
17. What is your average monthly salary? 
1 Below 4000 2 4000-6999 3 7000-9999 
4 10000-12999 5 13000-15999 6 16000-18999 
7 19000 or above 
(38) 
(39) 
code selected: (40) 
18. What is your age? 
1 18-27 2 28-37 3 38-47 
5 58-67 6 68 or above 
code selected: 
19. What is your occupation? 
4 48-57 
1 Clerical 2 Professional/managerial 
3 Production 4 Services 
5 Student 6 Housewife 
7 Unemployed 8 Self-employed 
9 Retired 10 Others 
code selected: 




20. What is your education level? 
1 Below primary 2 Primary 
4 Tertiary or above 
code selected: 
3 Secondary 
21. Do you have the driver's license for travelling 
between Hong Kong and Shenzhen? 
1 Yes 2 No 
(43 ) 
code selected: (44) 
22. Will you take the same mode for your return trip? 
1 Yes 2 No 




































Directness to Destination 
Other reasons (safety) 
Age of Passengers 




Licence Status (driving 





Number of Transfer 
Duration of Stay 
Waiting and Processing Time 
for Immigration Clearance 
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APPENDIX III 
List Of Interviews Conducted 
Mr. Chu Chen 
Chief Transport Officer, Transport Department 
Mr. Wang Guang-zhao 
Chinese Official of Shenzhen's Transport Department 
Mr. Wong Hing-wah 
Public Relation Officer, Immigration Department 
Mr. Sun Kim-yung 
Officer, Planning and Development Unit of the China 
Merchants Travel Agency 
Mr. Keith Siu 
Officer, the Hong Kong and Yaumati Ferry Co. Ltd. 
Ms Heidi Yip 
Assistant Travel Manager, Citybus 
Ms Eleanen, Chan Lai-ming 
Public Relation Officer, Citybus 
Mr. Wong Tsai-kuen 
Manager, the Motor Transport Company of Guangdong 
and Hong Kong Limited 
Ms Alice, Wat Sin-ping 
Passenger Marketing Officer, the Kowloon-Canton Railway 
Corporation 
Mr. King Cheng 





The Kaiser-Meyer-Olkin measure of sampling 
adequacy is "an index for comparing the magnitudes of 
the observed coefficients to the magnitudes of the 
partial correlation coefficients. It is computed as: 
2 f. J 
KMO i t= j Vij = 
2. Z .2 + i 1- a .... 2-i~j r;j j~j 'J 
where rij is the simple correlation coefficent between 
variables i and j, and aij is the partial correlation 
coefficient between varianles i and j. If the sum of 
the squared partial corelation coefficients between all 
pairs of variables is small when compared to the sum of 
the squared correlation coefficients, the KMO measure 
is close to 1. Small values for the KMO measure 
indicate that a factor analysis of the variables may 
not be a good idea, since correlations between pairs of 
variales cannot be explained by the other variables. 
Measure in the 0.50's is miserable and below 0.5 is 
unacceptable" (SPSS:Chicago, 1990). 
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APPENDIX V 
Definitation of Some Terms Concerning 
Discriminant Analysis 
Wilks' Lambda & F-ratio : 
Wilks' Lambda is the ratio of the within-groups 
sum of squares to the total sum of squares. Its large 
value indicates no significant difference in group 
means, otherwise, the opposite is true. Its value will 
be equal to 1 provided that all group means are the 
same. F values and their significance are the same as 
calculated from a one-way analysis of variance. In 
this study, the small value of Wilks' lambda of a given 
variable stands for its great contribution to separate 
the mode choice pattern. If F statistics is used, in 
place of Wilks' lambda, the largest value is 
preferable. 
Discriminant Function Coefficient : 
An observation of Wilks' Lambda and F statistics 
can show the variables' individual contribution in 
presenting the different group structures. And the 
relative significance of the predictor variables in 
deciding the group pattern can be referred to the 
discriminant function coefficients. Like most 
multivariate analysis, discriminant analysis also tries 
to analyse the variables simultaneously and present the 
information about their interrelationship with 
assigning certain single indexes (i.e. standardized 
coefficient). The large magnitude of the coefficient 
(regardless of its sign) represents the large 
contribution of the variable to the function. 
Pooled-Within-Correlations : 
The pooled - witpin-groups correlations between 
discriminating variables and canonical discriminant 
functions is another option for measuring the 
contribution of the variables towards the discriminant 
functions. In this study. it assists in classifying 
various groups of users based on their evaluation 
towards the attributes. 
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Because three groups (i.e. ferry, through bus and 
railway) representing the different transportation 
modes appeared in this analysis. Two discriminant 
functions were derived for trips in each direction. 
Canonical Correlation. 
The accuracy of the model can be revealed in the 
Canonical Correlation which shows the measure of 
association by summarizing the degree of relatedness 
between the groups and the discriminant function. Its 
large value indicates a strong association. 
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